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Now there's 
a new breed of 
Beckman hand -held 
DMMs tough 
enough to withstand 
accidental drops, 
input overloads 
and destructive environments. 

The new HD100 and HDllO 
DMMs are drop-proof, packed 
with overload protection and sealed 
against contamination. You won't 
find more rugged meters than the 
Beckman HDs. Inside or out. 




Drop Proof 

Constructed of double-thick 
thermoplastics, the HD100 series 
DMMs resist damage even after 
repeated falls. All components are 
heavy-duty and shock mounted. 

Contamination Proof 

The HD series meters are 
designed to keep working even 
around dirt, heavy grime, water 
and oil. The special o-ring seals, 
ultrasonically- welded display 
window and sealed input jacks pro- 
tect the internal electronics of the 
HD meters. The oops -proof meters 
are sealed so tightly, they even 
float in water. 

Accidental Overload 
Protection 

All DC voltage inputs are 
protected up to 1500 Vdc or 1000 
Vrms. Current ranges are pro- 
tected to 2A/600V with resistance 
ranges protected to 600 Vdc. Tran- 
sient protection extends up to 6KV 
for 10 microseconds. 

More Meter for 
Your Money 

For starters you can get 2000 
hours of continuous use from a 

CIRCLE 100 ON FREE INFORMATION CARD 



common 9V transis- 
tor battery You can 
run in-circuit diode 
tests and check con- 
tinuity. You even get 
a one year warranty. 

The 0.25% basic dc volt accu- 
racy HD meters serve you with 7 
functions and 27 ranges. The HD 
110 also gives you 10 AMPS ac and 
dc. With one simple turn of the 
single selector switch, you can go 
directly to the function and range 
you need. There's less chance of 
error. 

Also available is the electrical 
service kit. It includes the meter 
of your choice, a current clamp, 
deluxe test leads and a heavy-duty 
case designed to carry both meter 
and accessories, conveniently. 

Feature for feature you can't 
find a more dependable meter 
with prices starting at just $169 
(U.S. only). 

To locate your nearest distrib- 
utor, write Beckman Instruments, 
Inc., Instrumentation Products, 
2500 Harbor Blvd., Fullerton, CA 
92634 or call (714) 993-8803. 
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A new concept in sitting 

THE BACK CHAIR 










CONVENTIONAL CHAIR 

Sitting in a conventional chair 
forces your lower back forward, 
creating excess stress on your 
spine S back muscles. 
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THE FIRST INTELLIGENT CHAIR 

Consider the alternative— THE BACK CHAIR, the new chair 
designed with one goal in mind, the care of your back, spine, 
health & well-being, 

REDUCE THE EFFECT OF GRAVITY ON YOUR BACK 

If you're sitting regularly in a conventional chair, your lower back 
is supporting the total weight of your body, plus additional 
weight due to the downward effect of gravity on your body. 
No wonder millions of people complain about backaches 
every yearl Most doctors have long recognized that many back 
and neck problems are the result of improper posture when 
sitting. Unfortunately most chairs are designed for appearance, 
not for the health of your back. The BACK CHAIR'S therapeutic 
design was created by a team of designers collaborating with 
doctors and physical therapists. 

THE BACK CHAIR SOLUTION 

Sitting on the BACK CHAIR relieves your back from sup- 
porting the total weight of your body by distributing the 
weight between your lower back and legs. The BACK CHAIR 
design is nothing more than simple common sense. Your legs 
support you when standing, your lower back supports you when 
sitting —combine them both in a comfortable sitting posture and 
you relieve the unnecessary stress on your back. When sitting on 
the BACK CHAIR you'll surprisingly feel much more relaxed, you'll 




ONLY $89 95 

[ Computer desk designed by 

Island Computer Desks, Santa Barbara. CA 

sit up absolutely and comfortably straight; and with the pressure 
off your lower back you'll breathe deeper with less effort. At home 
or especially at work the BACK CHAIR will help you in improving 
your posture and enhance your fitness and exercise program 
throughout the day. Made of multiple layers of hardwood with 
a final layer of oak, the BACK CHAIR assembles in 15 minutes 
with a screwdriver. Enjoy one for two weeks as our guest and see 
how intelligent chair design can soothe your aching back and 
greatly improve your sense of wellbeing throughout the day, 

SHOP FASTER BY PHONE 
1 - 805 - 966- 7187 

Or send a check or your credit card tt (Diner's Club. VISA. MasterCard, 
American Express] for THE BACK CHAIR @ $89.95 ea. plus S5.95 shipping 
(Canadian orders SI 3,00 shipping]. CA residents add 6% sales tax. Sorry 
no C.O.D. If not satisfied return within 15 days fora refund (less shipping]. 



ITEM NO. 


auAN. 


ITEM 


PRICE EA. 


SHIPPING 
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825 




BACK CHAIR 


S89.95 
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NEW! 

Scanners 

Communications Electronics^ 

the world's largest distributor of radio 
scanners, introduces new models 
with special savings on all radio 
scanners. Chances are the police, 
fire and weather emergencies you'll 
read about in tomorrow's paper are 
coming through on a scanner today. 
We give you excellent service be- 
cause CE distributes more scanners 
worldwide than anyone else. Ourware- 
house facilities are equipped to pro- 
cess thousands of scanner orders 
every week. We also export scanners 
to over 300 countries and military 
installations. Almost all items are in 
stock for quick shipment, so if you' re 
a person who prefers fact to fantasy 
and who needs to know what's really 
happening around you, order your 
radio today from CE. 

NEW! Regency! MX5000 

List price S599.95/CE price $379.00 
Multi-Bund, SO Channel • No-crystal scanner 
Search • lockout • Priority • AC/ "DC 
Selectable AM-FM modes • LCD display 
World's first continuous coverage scanner 
Frequency range: 25-550 MHz. continuous coverage. 
Never before have so many features come in 
such a small package. The Regency MX5000 
mobile or home scanner has continuous cover- 
age from 25 to 550 MHz. That means you can 
hear CB. Television audio, FM broadcast sta- 
tions, all aircraft bands including military and 
the normal scanner bands, all on your choice of 
20 programmable channels, 

NEW! Regency MX3000 

List price S299.95/CE price $181.00 

6- Band, 30 Channel • Ho- crystal scanner 

Sea re A • Lockout • Priority • AC/DC 

Bands: 30-50, 144-174, 440-512 MHz. 
The fiegencyTouch MX3000 provides the ease 
of computer controlled, touch-entry program- 
ming in a compact-sized scannerfor use at home 
or on the road, Enteryourfavorite public service 
frequencies by simply touching the numbered 
pressure pads. You'll even hear a "beep" tone 
that lets you know you've made contact. 

In addition to scanning the programmed 
channels, the MX3000 has the ability to search 
through as much as an entire band for an active 
frequency. The MX3000 includes channel 1 
priority, dual scan speeds, scan or search delay 
and a brightness switch for day or night operation. 

NEW! Regency® Z30 

List price $269. 95/CE price $1 79.00 
6-Band, 30 Channel • No-crystal scanner 

Bands: 30-50, 144-174, 440-512 MHz. 

Caver your choice of over 1 5,000 frequencies 

on 30 channels at the touch of your finger. 




NEW! JILSX-200 

CE price S264.00/NEIV LOW PRICE 
8-Baml, 16 Channel * No-crystal scanner 
Quartz Clock • AM/FM • AC/DC 
Bands: 26-88, 108-180, 380-514 MHz. 
Tune Military, F.B.I,, Space Satellites. Polices 
Fire, D.E.A., Defense Department, Aeronautical 
AM band. Aero Navigation Band, Fish & Game, 
Immigration, Paramedics, Amateur Radio, Jus- 
tice Department, State Department, plus thou- 
sands of other restricted radio frequencies no 
other scanner is programmed to pick up. 

Regency® HX1000 

Allow 60-120 days lor delivery alter receipt of 
order due to the high demand tor this product. 
List price S329.95/CE price S209.00 
6-Band, 20 Channel • No Crystal scanner 
Search • Lockout • Priority • Scan delay 
Sideiit liquid crystal display 
Frequency range: 30-50, 144-174, 440-512 MHz. 
The new ha n d he id Regen cy H X 1 000 scan ner is fu lly 
keyboard programmable fortfie ultimate in versatil- 
ity. You can scan u p to 20 cha n ne Is at the sam e tl m e. 
When you activate the priority control, you automat- 
ically override all other calls to listen to your favorite 
frequency. The LCD display is even sideiit for night 
use. A die-cast aluminum chasis makes this the 
most rugged and durable hand- held scanner avail- 
able. There is even a backup lithium battery to main- 
tain memory for two years. Includes wall charger, 
carrying case, bell clip, flexible antenna and nicad 
battery. Reserve your Regency HX10O0 now. 

Regency® R106 

List price $149. 95/CE price $92. 00 
S-Band, 10 Channel • Crystal scanner * AC/DC 
Frequency range: 30-50, 146-174, 450-512 MHz. 
A versatile scanner, The Regency R-106 is built 
to provide maximum reception at home or on 
the road. Rugged cabinet protects the advanced 
design circuitry allowing you years of depend- 
able listening. 

NEW! Regency D810 

List price $399. 95/CE price $244.00 

8- Band, 50 Channel • Crystalless • AC only 

Bands: 30-50,88-108, 118-1 36, 144-174,440-512 MHz 
This scanner offers Public service bands, plus 
Aircraft and FM broadcast stations. You can 
listen to Bach or a Boeing 747, the Rolling 
Stones or the riot squad, or any of 50 channels. 
Plus special direct access keys let you listen to 
police, fire, emergency, or any of your favorite 
channels Just by pushing a button. 

Regency® R1040 

List price S1 99. 95/CE price SI 24.00 
6-Band, 10 Channel • Crystalless • AC only 

Frequency range: 30-50, 144-174, 440-512 MHz. 
Now you can enjoy computerized scanner ver- 
satility at a price that's less than some crystal 
units. The Regency R1040 lets you in on all the 
action of police, fire, weather, and emergency 
calls. You'll even hear mobile telephones. 

Programming the R1040 is easy. Merely touch 
the keyboard and enter any of over 15,000 
frequencies on your choice of 10 channels, 

NEW! Regency® HX650 

List price $1 1 9. 95/CE price $79.00 
5-Bandj 6 Channel • Handheld crystal scanner 
Bands: 30-50, 146-174,450-512 MHz. 
Now you can tune in any emergency around 
town 1 from wherever you are, the second it 
happens. Advanced circuitry gives you the 
world's smallest scanner. Our low CE price in- 
cludes battery charger/ AX- adapter. 

QUANTITY DISCOUNTS AVAILABLE 

Order two scannersatthesame time and deduct 
1% t forthree scanners deduct 2%, fourscanners 
deduct 3%, five scanners deduct 4% and six or 
more scanners purchased at the same time 
earns you a 5% discount off our super low 
single unit price. 



Regency Regency 
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OTHER RADIOS & ACCESSORIES 

Regency' C403 Scanner . . . . S59.00 

Regency* 210 Scanner $149.00 

Panasonic HF-9 Shortwave receiver T $84 00 

Panasonic RF-BSO Shortwave receiver Si 29.00 

Panasonic RF-799 Shortwave receiver $219,00 

Panasonic RF-2600 Shortwave receiver ..Si 99. 00 

Panasonic RF-2900 Shortwave receiver $249.00 

Panasonic RF-3100 Shortwave receiver., S279.0O 

Pan aaon i c R F- B 300 S hort wave receiver. , $ 1 9 5.0 

Panasonic RF-B60Q Shortwave receiver. $429,00 

Panasonic RF-6SOO Shortwave receiver $539-00 

Bearcat" t 350 Scanner. . . . , , $399.00 

Bearcat" 300 Scanner.... 5349.00 

Bearcat* 280 Scanner $259,00 

Bearcat" 250 Scanner $279.00 

Bearcat* 200 Scanner .».*.«,.*.*....*.<*. $1&9.00 

Bearcat* 21 0XL Scanner $229.00 

Bearcat* 20/20 Scanner $239.00 

Bearcat* 151 Scanner $169.00 

Bearcat* 100 Scanner .$239.00 

Bearcat* Five-Six Scanner $12900 

Bearcat" OKI 000 Shortwave Receiver,.. .$439.00 

Bearcat* Weather Alert $4900 

Freedom Phone* 4000 Cordless telephone $239.00 

Fanon FCT-200 Cordless telephone. .$139.00 

SP55Carrying case for Bearcat Five-Six ...,,.$15.00 

MA-506 Carring case for Regency HX6S0 $1 5.00 

FB-E Frequency Directory (or Eastern U-S-A. $12.00 

FB-W Frequency Directory for Western U,SA $12.00 

TSG "Top Secret* Registry of U.S. Government Freq. . . . $1 5-00 

RRF Railroad Frequency Directory. $1 0.00 

ESD Energy Services Directory $1 000 

ASD Frequency Directory for Alrcrall Band ...$10.00 

SRF Survival Radio Frequency Directory $1000 

TIC Techniques for Intercepting Cofnm, Manual... $12.00 
CIE Covert Intelligence* Elect Eavesdropping Man. ... $1 2,00 

B-4 1 2 V AAA Mi-Cad batteries (set of four) S900 

B-6 1.2 VAANi-Cad batteries (set or four).. $12.00 

A-1 35c Crystal certificate , S3.00 

A60 Magnet mount mobile antenna $35.00 

A70 Base station antenna .$35.00 

Add $3.00 shipping for all accessories ordered at the same lime. 
Add Si 2.00 per shortwave receiver for U-P.S. shipping. 
Add $3.00 shipping per scanner antenna. 

BUY WITH CONFIDENCE 

To get the fastest delivery from CB of any 

scanner, send or pfione your order directly to our 
Scanner Distribution Center" Be sure to calculate 
your price using the CE prices in this ad. Michigan 
residents please add 4% sales tax or supply your 
tax I.D. number. Written purchase orders are accep- 
ted from approved government agencies and most 
well rated firms at a 30% surcharge for net 30 
billing. All sales are subject to availability, accept- 
ance and verification. All sales on accessories are 
final. Prices, terms and specifications are subject 
to change without notice. All prices are in U.S. 
dollars. Out of stock items will be placed on back- 
order automatically unless CE is instructed dif- 
ferently. A S5.00 additional handling fee will be 
charged for all prepaid orders under $50.00 or 
purchase orders under $200.00. Shipments are 
F.O.B. Ann Arbor, Michigan. No COD's. Most pro- 
ducts that we sell have a manufacturers warranty. 
Free copies of warranties on these products are 
available prior to purchase by writing to CE. Inter- 
national orders are invited witha$20.00 surcharge 
for special handling in addition toshipping charges. 
All shipments are F.O.B. Ann Arbor, Michigan. No 
COD's please. Non-certified and foreign checks 
require bank clearance. 

Mail orders to: Communications Electron- 
ics;" Box 1002, Ann Arbor, Michigan 48106 
U.S.A. Add $7,00 perscannerforU.P.S. ground 
shipping and handling in the continental U.S.A. 
For Canada, Puerto Rico, Hawaii, Alaska, or 
APO/FPO delivery, shipping charges are three 
times continental U.S. rates. If you have a Visa 
or Master Card, you may call and place a credit 
card order. Order toll-free in the U.S. Dial 
800-521-4414, In Canada, order toll-free by 
calling 800-265-4828. Telex CE anytime, dial 
8 1 0-223-2422 . If you are outside the U.S. or in 
Michigan dial 31 3-973-8888. Order today. 
Scanner Distribution Center^ and CE logos are trade- 
marks of Communications Electronics" 
f Bearcat is a federally registered trademark ol Electra 
Company, a Division of Masco Corporation of Indiana 
t Regency is a federally registered trademark of Regency 
Electronics Inc. AD #Q31584A 

Copyright =1 984 Communications Electronics 

OrderToll Free . . . call 

1-800-521-4414 



COMMUNICATIONS 
ELECTRONICS" 
Consumer Products Division 

B18 Phoenri Q Bon 1002 □ Ann Arbor. Michigan 4H10S USA. 
C«ll TOLL FHES 600-521-M1* or ourtlcji U.S.A. 313»73aaas 
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SPECIAL FEATURE 



59 YOUR OWN COMPUTER 

What to look for in accessories and software for your personal 
computer, and what's new in portable and totable systems, are 
among the highlights of this special section. 

61 DON'T GET STUCK. Herb Friedman 

64 PORTABLES AND TOTABLES. Herb Friedman 

67 WHAT'S NEW IN PRINTERS. Marc Stern 

73 GADGETS AND GIZMOS. Herb Friedman 

76 WORKING WITH DATABASES. Herb Friedman 



TECHNOLOGY 



BUILD THIS 



CIRCUITS AND 
COMPONENTS 



6 VIDEO ELECTRONICS 

Tomorrows news and technology in this quickly changing industry. 
David Lachenbruch 

10 SATELLITETELETEXT NEWS 

The latest happenings in communications technology: 
Gary H. Arlen 

47 HOME CONTROL COMPUTER 

This device lets you put your appliances under computer control, 
without tying up your personal computer. Steven E. Sarns 

56 VIDEO TEST GENERATOR 

Part 2. A low-cost, general-purpose video tesl generator that you 
can build. Gene Roseth 

83 NO MORE WRONG NUMBERS 

Part 2. We continue our look at a handy accessory for keeping 
those annoying, unwanted calls away. Gary McClellan 



39 NEW IDEAS 

A light-sensitive timer. 

40 DRAWING BOARD 

Generating sinewaves wilh the 4018. Robert Grossbtatt 

45 DESIGNERS NOTEBOOK 

Low-voltage amplifier circuits. Robert Grossblatt 

89 DESIGNING WITH LINEAR IC'S 

The debut ol our new back-to-school series Joseph J. Carr 

96 HOBBY CORNER 

How to lest transistors. Earl "Doc" Savage, K4SDS 

98 STATE OF SOLID STATE 

Maldng true RMS measurements. Robert F. Scott 



VIDEO 



99 SERVICE CLINIC 

VCR control circuits Jack Darr 

107 SERVICE QUESTIONS 

Our service editor solves technicians problems. 
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Rf power measurements. Herb Friedman 
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29 Heath EE-3 20 2 CM O S D i g ita I Tec h n iq ues Cou rse 
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ON THE COVER 

Owners of personal computers 
know that one of the natural uses for 
those devices is as a controller for 
the appliances, lights, or what have 
you in your home. But if you use it for 
that, your computer can not be used 
for any other task at the same time. 
This month we show you a way 
around that problem — a computer 
that you can build that's specifically 
for use as a controller. The story be- 
gins on page 47. 




OUTPUT 



N0NINVEHTING 
INPUT 



KNOWING ABOUT LINEAR IC's and how to use 
them in your designs can greatly improve your 
enjoyment of electronics. But if you missed out 
on learning about those devices, where can you 
get the Information you need to use them suc- 
cessfully? One place is in our new back-to- 
school series on designing with linear IC's. It all 
begins on page 89, 

COMING NEXT MONTH 
On Sale April 19 

• Automotive Exhaust Analyzer. 

A unique device to help get your 
car ready for those tough emis- 
sions tests. 

• 3-D TV. A look at what's coming in 
3-D television. 

• Home Control Computer. Part 2 
of our build-it-yourself computer. 

• And lots more! 
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PUBLISHER'S LETTER 



About "Your Own Computer"® 



"Your Own Computer" has appeared as a special section in 
Radio-Electronics, twice a year, for the past several years. It 
has ranged from as small a section as 16 pages to as large a 
section as 101 pages. 

We know from the mail that our editors received that there is 
great reader interest in personal computers and we intend to 
continue our coverage of the subject. 

However, instead of occasional, large-space sections, we will 
report on a regular, consistent basis with 16-page units in every 
issue of Radio-Electronics. 

I want to emphasize that this will be an expansion of our 
editorial content; a bonus to Radio-Etectronics readers over 
and above the regular features to which they are accustomed on 
every facet of the fast-moving world of electronics — video, 
computers, stereo, MRO, servicing, and technology. 

So, starting next month, in the May issue of Radio- 
Electronics, you will find a special 16-page tear-out section 
titled, "ComputerDigest". It is a complete magazine within a 
magazine. 

It's entirely possible that continued reader response may 
encourage us to convert this section into a separate magazine 
rather than an insert within the covers of Radio-Electronics. 

So watch for Volume I Number I of "ComputerDigest". We 
think you'll like it! 

And this month, enjoy "Your Own Computer". 
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TEK 



2213A/2215A 

60 MHZ OSCILLOSCOPES 



THE PERFORMANCE/ 
PRICE STANDARD 



Tek's best-selling 

60 MHz scopes: 

Now 25 ways better for 

not a penny more! 



Now Tek has improved its 
2213/2215 scopes with brighter 
displays. Greater accuracy. 
And more sensitive triggering. 
At no increase in price. 

The 60 MHz 2213 and dual time 
base 2215 have been the most 
popular scopes in Tektronix 
history. Now, Tek 
introduces an 'A" 
Series update with 
more than 25 speci 
fication and feature 
enhancements — 
things you have 
asked for such as 
single sweep — all 
included at no 
added cost. 

A brighter 
display and new 
vertical ampli- 
fier design 
provides sharp, 
crisp traces. 
That makes the 221 3A/ 
2215A a prime candidate 
for tasks like TV trouble- 
shooting and testing, 
where fast sweeps are 
typical. 

New features include 
10 MHz bandwidth limit 
switch, separate A/B 
dual intensity controls 
(2215A only), and power- 
on light: additions custom 
ers have suggested for 




Specification 
enhancement 



2213 22 1 5 "A" Series 2213/2215 



CRT brightness 



14 kv accel. potential 10 kv accel. potential 



Vertical accuracy 



3%, 0° to 50=C 



3%, + 20"to30°C 



Chop rate 



500 kHz 



250 kHz 



input capacitance 



20 pF 



30 pF 



CMRR 



10to1 at 25 MHz 



10 total 10 MHz 



Channel isolation 



100:1 at 25 MHz 



Not specified 



A Trigger sensitivity (in!) 0.3 dlv at 5 MHz 



0.4 div at 2 MHz 



TV triggering 



1 div compos, sync 2.0 div compos sync 



Sweep accuracy (in 10X) 4%. 1S°to35°C 



5%. 20° to 30°C 



Oelay jitter 



20,000 lo 1 (221 5A) 
10,00010 1 (221 3A) 



10,000 lo 1 (2215) 
5,00010 1 (2213) 



Hoidotf Range 



10:1 



4:1 



giving these scopes the final measure 
of convenience. 

Triggering, sweep accuracy, 
CMRR and many more major 
specifications are better than ever. 
Check the performance chart: not 
bad for scopes already considered 
the leaders in their class! 

The price: still 
$1200* for the 
2213A, $1450* for 
the 2215A. Or, step 
up to the 100 MHz 
2235 for just $1650*! 
You can order, ob- 
tain literature, or 
get expert tech- 
nical advice, 
through Tek's 
National Market- 
ing Center. 
Direct orders 
include oper- 
ator manuals, 
two 1 0X probes, 
15-day return policy, 
world-wide service back- 
up and comprehensive 
3-year warranty. 

Talk to our technical 
experts. 

Call toll-free: 
1-800-426-2200 
Ext. 153. 

In Oregon call collect: 
(503) 627-9000 Ext. 153. 



'PriceFOB Beavertcn OR 
All scopes are UL Listed and CSA 

approved 3-year warranty includes 
CRT and applies to 20OO family oscillo- 
scopes purchased afler l.l^aa 
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VIDEO ELECTRONICS 



DAVID LACHENBRUCH 

CONTRIBUTING EDITOR 



DIGITAL TV 
DELAY? 



The planned introduction of digital television sets in the United States this year could stretch 
out into 1985. ITT Semiconductors is said to be behind schedule in delivering the VLSI IC's. At 
least some of the delay is attributed to the fact that American manufacturers wanted such 
special features as automatic tint-correction and comb filter as part of the special NTSC- 
system IC. The two manufacturers known to be planning to field digital sets — General Electric 
and Zenith — say there's still hope they'll introduce the sets late this year, but full-scale 
deliveries may not start until 1985. 



GERMAN TVS- 
MADE IN U.S. 



The newest American TV brand name is an old familiar German one — Grundig. An American- 
owned firm, Display Devices, Inc., has purchased a former TV-cabinet plant in Monticello, IN 
from RCA and will assemble color-TV sets from modular kits produced in Germany by 
Grundig, one of Europe's largest television manufacturers. The company will specialize in 
deluxe sets, priced in the same range as those from Sony, JVC, and Mitsubishi. It plans to 
have a capacity of 120,000 sets a year to start, Grundig will be the 13th foreign brand to have 
assembly operations in the U.S.— all of the others are Japanese, Korean, or Taiwanese. 



"NEW LOOK" 
FOR TV 



RCA has revealed a two-step plan to change the appearance of the television set in the United 
States, Though the Japanese were first to announce the FST (flatter Squarer Tube), a tube 
with a flatter faceplate and squared-off corners, RCA has outlined the American approach to 
the new look — and it will make the transition in two steps. The first step will be squaring off the 
corners without flattening the faceplates, with new versions of the 25-, 19- and 13-inch tubes in 
completely rectangular shapes — measured diagonally as 26, 20, and 14 inches. These FS 
(for Full Square) tubes will be followed by two new tubes to be called SP (Square Planar). The 
SP tubes are computer-designed and have a surface that appears fiat, but actually is in the 
shape of a plateau when viewed in profile, RCA will make SP tubes available in 27- and 20- 
inch sizes. 

The FS tubes, whose faceplates have the same curvature as today's tubes, will start 
appearing in TV sets this summer. RCA thinks that the introduction of the new tube sizes 
means the end of the line for the 25-inch tube in 1986 or 1987, while the 1 9-inch will last a little 
longer because it will fill a need in the more price-competitive smaller-screen area. 



VHS vs. BETA 



Although Sony claims that the Beta format is Increasing its share of the market thanks to the 
new Beta Hi-Fi sound system, the VHS format appears to be gaining new adherents in the 
VCR-format race. The two developers of the competing Video-2000 format in Europe — Philips 
and Grundig— both will be introducing VHS recorders there this year. Sanyo, a pioneer Beta 
follower, already is producing VHS recorders through its subsidiary, Tokyo Sanyo, which is 
making them for sale under the Fisher label. Zenith, which has been marketing Sony-made 
Beta VCR's, is expected to add VHS recorders this year. Toshiba, a pioneer in the Beta group, 
will make VHS recorders in Europe for sale there. And another Beta proponent, NEC, 
probably will add VHS soon. Sony, the inventor of Beta, says it will not succumb to VHS fever 
and will continue to field Beta recorders only, although it manufactures cassettes for both Beta 
and VHS formats. VHS recorder sales outnumber Beta by at least three to one. 
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DBS GETS 
STARTED 



The first direct-to-home satellite broadcasting system, owned by United Satellite Communica- 
tions Inc. (USCI), is now transmitting to homes in the East and Midwest. The initial 
transmissions are on three channels, to be increased to five, on a monthly subscription basis. 
Radio Shack is the exclusive sales agent for the receiving equipment, which it sells for $750 
installed (including a four-foot dish) if the buyer subscribes for at least one year's service at 
$29.95 monthly. Radio Shack will also lease the receiving systems at $300 for installation plus 
$39.95 monthly for one year (reception service included). RCA Service Co. is handling 
installation and service. R-E 




The Digital 

vs. Analog 

battle is over. 

$OC* buys you the new champion. 
03 The new Fluke 70 Series. 

They combine digital and analog displays for 
an unbeatable two-punch combination. 

Now, digital users get the extra resolution of a 
3200-count LCD display. 

While analog users get an analog bar graph for 
quick visual checks ot continuity, peaking, nulling 
and trends. 

Plus unparalleled operating ease, instant 
autoranging, 2,000+ hour battery life and a 
3-year warranty. 

All in one meter 

Choose from three new models. The Fluke 
73, the ultimate in simplicity The feature- packed 
Fluke 75. Or the deluxe Fluke 77 with its own 
multipurpose protective holster and unique 
"Touch Hold" function (patent pending) that cap- 
tures and holds readings, then beeps to alert you, 

Each is Fluke-tough to take a beating. 
American- made, to boot. And priced to be, quite 
simply a knockout. 

For your nearest distributor or a free brochure, 
call toll -tree anytime 1-800-227-3800, 

Ext. 229. From outside U.S., call 1-402-496-1350, Ext. 229. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 




Fluke 73 



$55' 



Analog/difljtel display 
Mis. ohms. KM. dinOs 
lesl 



Aulrjrjnne 



7%, casic tic accuracy 
ZWOi wmmatltn iite 
3-year warmly 



Fluke 75 

S98- 

Analoa/digiB^ di?p : av 

Mis, ohms, 10*. mA. 

diode hsl 

AudilllB tmh runty 
Auttranje/iaiQi I>QK1 
15% basfccfc accuracy 
2!X)0- hour balrery If; 
3-yeaj warranly 



Fluke 77 

S129* 

Analon/diqilai display 
Mts. ohms. 1W. mA, 

djgcSe test 

Audiotccomimjily 
r tm-j: mo d "*unci:on 

'■ .\.\: ,.' r;:"t|e hg:d 

:■ ;; . y.:. ■: :: : yy ; 
2X0-1- ha; alieiy hit 
3-year warianly 
M.frnurrii'.thcislH 



* Suggested U.S list price, effective October 1, 1983 
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OFFICIALLY 

DESIGNATED 

MEANING 

HAVE A 
NICE DAY 




COOL IC'S 



A major advance in semiconductor cooling techniques was announced last month by 
YoYodyne of Los Angeles. The encapsulating material of the semiconductor is cast with a 
series of channels buried inside it. All the channels are interconnecting and join a pair of 
common input and exhaust fittings at one end of the IC {see above). A small gate valve is 
incorporated in the device and it controls the flow of coolant being pumped through the !C by a 
compressor located on the circuit board. YoYodyne claims that one compressor can ade- 
quately cool up to twelve standard 7400 series IC's and that power requirements are minimal, 
although the special compressor used In the new technique requires a separate three-phase, 
440-volt line. 

The actual coolant can be as simple as distilled water, but a special fitting is needed if a 
pressurized refrigerant such as freon is used. Preliminary literature from YoYodyne indicates 
that the results of supercooling have produced dramatic results. A standard 78-series regula- 
tor didn't fail until over three hundred amperes were drawn from it. That was accomplished by 
using liquid nitrogen as a coolant, and YoYodyne was quick to point out that the techniques 
involved were still "in the early experimental stages." 



CALLING DICK 
TRACY 
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Rumors that have been flying around the computer industry for months were confirmed at last 
November's Comdex show in Las Vegas. A new breakthrough in ULS! (Ultra Large Scale 
/ntegration) fabrication techniques has produced a new computer. All the circuitry needed for 
the device is contained on one chip that is housed in a package that measures less then V*- 
inch square. The display is an improved version of the LCD's currently being used in miniature 
TV sets. The increased efficiency of the new LCD's, however, has made possible resolution 
fine enough to feature an 80 x 24 character display, with each character being formed by an 
impressive 18 x 26 matrix. The keyboard for the new computer is similar to the ones found on 
the calculator watches, and features 56 keys for input of a complete ASCII character set 
including upper- and lower-case letters. Because of the single IC design, the computer 
measures only 1 x 2 inches. It is powered by body heat, with a silver-oxide battery for memory 
backup. Dubbed the Wrist Computer, it is available with either a stainless steel or brushed gold 
finish. An executive, deluxe model is planned that will have all of the above features as well as 
a numeric keypad and ten user-definable keys. 



The American National Standards Institution has announced the introduction of a new symbol 
to be incorporated in the standard ASCII character set {see above). The code will be 96 
decimal or $60h. A spokesman said that this was only the beginning of a new series of 
characters to be introduced over the next year or so. 

Sosy Corporation has announced a working prototype of the long expected "TV on a chip." 
At the present time the prototype IC measures 2x3 feet, and is 6 inches thick. 

The FCC is considering standards for stereo CB-transmission. 

BCB has introduced a new series of fast-recovery diodes designated the FR4000 series. 
Those are special application parts that feature two paralleled inverted diodes on the same 
substrate. As a result they will pass current in either direction and BCB engineers claim that 
new doping techniques make the voltage drop across the diode less than one microvolt in 
either direction 

Ball Labs has announced the discovery of a new atomic particle, the anti-neutrino. 
According to the report issued by the researchers, the particle has all the characteristics of the 
neutrino but is opposite in charge. r-e 



Do your skills suffer 
from half -life crisis? 




Five years is the average hatf-life of technical information.' 

Skill upgrading is critical because, every five years, half of you 

electronics skills can become outdated. But Heath kit/Zenith 

Educational Training Systems will put you back in the lead. We've 

helped thousands keep pace with high-tech self-instruction 

courses. From fundamentals to state-of-the-art. Learn more about us 

We can pull you through the half-life crisis. 

FU 

Ac 



FUNDAMENTAL ELECTRONICS 

A complete six-course core curriculum 
covering DC and AC Electronics. Semi- 
conductors, Electronic Circuits, Electronic 
Communications and Test Instruments. 









DIGITAL AND MICROPROCESSORS 

Six comprehensive courses spanning the 
spectrum of Microprocessor Technology. 
From Digital Techniques through Micro- 
processors to the latest in Voice Syn- 
thesis. 

ADVANCED MICROPROCESSING 

A valuable course in advanced 16-bit Mi- 
croprocessor Technology. Course uses a 
new state-of-lhe-art trainer that becomes 
a fully capable 16-bit computer. 

ROBOTICS TECHNOLOGY 

A complete, comprehensive education in 
robotics theory and applications. Train on 
"HERO 1" a mobile programmable robot 
with arm, gripper, voice and sensors. 

INDUSTRIAL ARTS 

Seven exceptional courses for overview, 
or beginning training: Soldering, Printed 
Circuits. Concepts of Electricity or Micro- 
processors plus Automotive Electronics 
and Ignition Systems. 



COMPUTER 

PROGRAMMING/OPERATING 

SYSTEMS 

Eight courses on operating systems and 
languages: MS-DOS, CP/M. Assembly, 
BASIC, MBASIC, Pascal, FORTRAN and 
COBOL. 

ADVANCED ELECTRONICS 

Eight advanced courses: Op-Amps, Ac- 
tive Filters, IC Timers, Phase-locked 
Loops, Opto-Electronics, Fiber Optics, 
Passive and Transistor Circuit Design. 
Come up to speed by building actual 
working circuits. 



NEW VIDEO HIGH TECH COURSES 
Send for our brochure of new High Tech 
Video Training Courses. Fully animated 
courses demonstrate complex concepts 
in a step-by-step approach. Can be used 
with compatible course texts and trainers 
for hands-on learning. A bold, new ap- 
proach to technical training! 

TOTAL SUPPORT MATERIAL 

Heathkit/Zenith builds its own course- 
compatible trainers for hands-on learning 
reinforcement. And we're the onfy leading 
education group that manufactures a full 
line of computers and peripherals. 




Don't let your technical skills fall behind. 
Send for our free Education Catalog. Check the 
boxes that match your needs. 



□ FUNDAMENTAL ELECTRONICS 

C DIGITAL AND MICROPROCESSOR 

□ ADVANCED MICROPROCESSING 

H ROBOTICS TECHNOLOGY 

D COMPUTERS OR TEST EQUIPMENT 



^ADVANCED ELECTRONICS 
n COMPUTER PROGRAMMING 

□ INDUSTRIAL ARTS 

□ NEW VIDEO COURSES 

□ ALL COURSES 



Mail to: Heathkit/Zenith Educational Systems 
Heath Company, Depi. 020-166 
Benton Harbor, Ml 49022 



Name. 



Address. 



Heathkit 



Heathkit/Zenith 



Educational Systems 



City. 



Stale . 



. Zip. 



Healhkit/Zemth Educational Systems Is a division ol 
Heath Company. Benton Harbor, Ml 49022 
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SATELLITE/TELETEXT NEWS 



GARY ARLEN 
CONTRIBUTING EDITOR 







AROUND THE 

SATELLITE 

CIRCUIT 



Scientific-Atlanta has introduced a dual-beam prime-focus feed assembly designed to 
receive simultaneous signals from two adjacent C-band satellites spaced 3° or 4° apart. The 
new dual-beam device, which can be used with 4.6- and 5-meter earth stations, allows single- 
dish reception from Satcom IIIR and Galaxy I, the major cable programming birds. 

Paradigm Manufacturing has incorporated an innovative hub design and rib configuration 
in its new 3.8-meter aluminum-mesh antenna. The new design is said to improve structural 
integrity and reduce weight. A redesigned LNA tube support increases rigidity and reduces 
noise temperature and side lobes for the polar-mounted, eight-rib unit, (Paradigm Manufactur- 
ing, 6911 Eastside Road, Redding, CA 96001). 

National Microtech has introduced the Apoilo Elite receiver/dish- rotator system. The 
receiver and the rotator-control units feature individual microprocessors and an infrared 
remote-control unit with a 25-foot range (see photo). All remote command functions can be 
sent to either the receiver or rotator control units. Thus, you can mount one unit at each of two 
TVs and use your remote control at either location to change the channel, volume, antenna, or 
audio fine tuning. The system can be programmed for up to 100 satellite locations. (National 
Microtech, PO Drawer E, Grenada, MS 38901) 



Ka-BAND BIRD 



Hughes Communications has asked the FCC for permission to build and launch two Galaxy 
satellites using the Ka-band (30 GHz), a virtually unused part of the spectrum that could 
handle several times the capacity of current birds. The S450 million Hughes system has a 
1988 timetable and will mainly be used for teleconferencing, data transmission, and paging/ 
signalling services. The medium-powered satellites would send signals to two-meter dishes 
via "spot beams" aimed at 150-mile radius areas around 16 major cities. 
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SATELLITE- 
PHONE 



VIDEO 

RETRIEVAL 

SYSTEM 



"Personal Satellite Phone," a five-pound cordless communicator, has been proposed as a 
system to take advantage of two electronic rages: portable phones and satellite transmission. 
Sky link Corp., a Colorado firm, is seeking FCC authorization to develop the service that will 
use a high-powered satellite to relay voice and data signals from Personal Satellite Phones 
into the conventional phone system. Sky I ink sees the system as one which will let people talk 
from vehicles as well as from remote areas. The Skylink system could be launched by 1987. 
(Skylink, 3000 Pearl St., Boulder, CO 80301). 



Warner Electronic Home Services hopes to launch a video-on-demand retrieval system in 
Pittsburgh by mid-1984. The service, a spin-off of Warner Amex Cable's QUBE interactive 
technology, would offer text as well as full video images that could be requested by viewers 
using a hybrid arrangement involving phone lines and cable-TV circuits. Videodisc players at 
the cable-TV offices would feed short programs — including music-video clips, teleshopping 
demonstrations and oher material — directly into customers' homes. R-E 



The Bearcat DX1000 
makes tuning in London 
as easy as dialing a phone. 




Direct access keyboard tuning 
brings a new level of simplicity 
to shortwave radio. With the 
Bearcat® DX 1000, dialing in the 
BBC in London is as easy as 
dialing a telephone. And you can 
switch from the BBC to Peruvian 
Huayno music from Radio Andina 
instantly. Without bandswitching. 

Featuring the innovative 
microprocessor digital technology 
made famous by Bearcat scanner i| 




radios, the DX 1000 covers 10 kHz 
to 30 MHz continuously, with PLL 
synthesized accuracy. But as 
easy as it is to tune, it has all 
the features even the most 
sophisticated "DXer" could want. 
1 memory channels let you 
store favorite stations for instant 
recall— or for faster "band- 



scanning" during key openings. 
The digital dis- 
play measures 
frequencies to 
1 kHz, or at the 
touch of a but- 
ton, doubles as I 
a two time zone, 24-hour digital 
quartz clock. A built-in timer 
wakes you to your favorite 
shortwave station. Or, it can be 
programmed to activate 
peripheral equipment like a tape 
recorder to record up to ten 
different broadcasts— any 
frequency, any mode— while you 
are asleep or at work. 

The DX 1000 also includes 
independent selectivity selection 
to help you separate high- 
powered stations on adjacent 



frequencies. Plus a noise blanking 
system that stops Russian 
pulse radar interference. 

There's never been an 
easier way to hear what the 
world has to say With the 
Bearcat DX 1000 shortwave 

radio, you have direct access to 

the world. 

For the name of your 

nearest retailer dial toll-free . . . 

1-800-SCANNER. 



Frequency flange: 10 kHz to 30 MHz continu- 
ously. Tuning: Direct keyboard entry, selectable 
3 of 24 kHz per revolution knob tuning, or manual 
step tuning in selectable 1-99 kHz steps. Sensi- 
tivity: 1.0 ^V AM. 0.5 ,uV CW/SSB/FM, 1.6-30 
MHz. Image and IF Rejection: 70 dB or more. 
Memory: 10 Irequency capacity Frequency 
Stability: Better than 100 Hz alter warm-up. 
Modes: AM/LSB/USB/CW/FM. AGC: Select- 
able Fast / Slow release times Filter Ban dw Id! hs: 
2.7 kHz, 6 kHz and 12 kHz. Filter Selection 
Independent of Mode. 



Rgonrnt-PXIOOQ 

shortwave radio. 
Direct Access To The World. 
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LETTERS 



Address your comments to: Letters, Radio-Electronics, 

200 Park Avenue South, New York, NY 10003 



OOOOOPS! 

For those of you who want to order a 
kit of parts for the MHD generator that 
we described in our February issue, 
the correct address is: Images Co., PO 
Box 313, South Richmond Hill Station, 
Jamaica. NY 11419, (The address 
given in the Parts List had the box 
number omitted.) 

Readers: don't forget to let us know 
about your results with MHD genera- 
tors!— Editor 



SHORT PROGRAM 

Radio-Electronics my favorite hobby 
magazine, has given me so many usable 
ideas that I would like to pass on an item that 
may be of help to those who, like me, are still 
learning how to write good programs for the 



Sinclair ZX81 and the Tim ex/Sinclair 1000. 

Although those computers provide a total 
of 24 iines on the screen, the lower two are 
reserved for inputs and reports, uniike several 
other home or hobby computers. The 22 re- 
maining lines are often just one or two lines 
short of what a programmer would like the 
computer to display. 

The short program below will result in 
screen printing on the bottom two lines, lines 
22 and 23 in the Sinclair line-numbering 
method, which numbers the top line as "0". 
The first two statements provide the text input 
for lines 22 and 23 respectively. Warning: nei- 
ther text can exceed 32 characters in length. 

9000 LET AS = "(INSERT TEXT FOR 
LINE 22)" 

9001 LET B$ = "(INSERT TEXT FOR 
LINE 23)" 

9002 FOR N = 0TO LEN AS-1 

9003 POKE (727 + N + PEEK 16396 + 
256*PEEK 16397), CODE AS 



(N+1) 

9004 NEXT N 

9005 FOR N = 0GTO LEN BS-1 

9006 POKE (760 + N + PEEK 16396 

+ 256*PEEK 16397), CODE B$ 
(N + 1) 

9007 NEXT N 

If the display on line 22 only is wanted, 
delete statements 9001, 9005, 9006 and 
9007. If line 23 only is wanted, delete state- 
ments 9000, 9002,9003, and 9004. 

The computer will probably crash if either 
line of text exceeds 32 characters, or if any 
character is used that takes up more than one 
space. Thus, characters like " ", the quote 
image, and **, the exponent operator, cannot 
be used. 

This method of obtaining screen printing on 
the bottom two lines is much simpler than 
poking the print-position system variable, 
16398, 16399, as hinted at by the ZX81 man- 
ual. Note that this program does not POKE 
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Weller® 
WTCPR $77.50 

Safe for IC soldering. Closed loop, low-voltage circuit 
automatically controls output. 700 F 1M6" screwdriver tip 
provided. 600 F and 800 F tips available. Power unit has 
non-heat sinking iron holder, storage tray for extra tips 
and tip cleaning sponge with receptical. Send for free 
W.S. Jenks & Son electronics tool catalog for complete 
accessories. 





2024 West Virginia Ave NE 
Washington. B.C. 20002 
TOLL-FREE ORDER LINE 1-800-638-6405 
Please send (he indicated material 

W til or WTCPfl SolrJerinq Slalmn a $77 50 

FREE W S Jenks & Son M dialog 

Cheek /Mnney Order 

FREE CATALOG! i — *m*z><4 — m — »»> e< P 

CardNrj ^_„_ E»P 

Signature 

Name 



Over 100 pages Wide selection 
ol tool sets, test equipment 

soldering and desoldering 
equipment, telecommunica- 
tions and specialized elec 
tronics assembly loofs. 



Address 
Cilv . 



. Stale 



.Zip, 



VA residents add l'-i la* DC residents add 6H ta> 



THEIC 
TEST CLIPS 
'CHIP-CLIP 
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Snap Ring Action 

• Secure Positive Contact 

• Gentle to the I.C. 

• Hard Gold Plated Contacts 

• High Dielectric Nylon Body 

• Connector Compatible 

Unlike "clothespin" type test clips which can stress IC's and evei 
accidentally loosen or extract them, the CHIP -CLIP attaches by means of. 
snap-action locking ring that ensures reliable contact but with virtually n< 
stress to the device under test. The clamshell design is spring loaded ii 
outward direction instead of inward. Spacing in the "open* position is jus 
enough to allow the CHIP-CLIP to be placed over the IC without any stres 
to the chip. Molded separators eliminate shorts between legs. Simply slidi 
the locking ring down to snap the CHIP-CLIP into its closed position. 
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DTI CORPORATION 

ELEORONC TOOLS & AXESBORIES 

2 05 Banta Place Fair Lawn NJ-07410 USA Tel 201-796-1720 



The complete library 
of replacement semi s 





ECG712L 

£utfg«i(ad Prlc* J3.2B 



Semiconductors 
Master Replacement Guide 

• Entertainment • Industrial • Commercial 

• Equipment Maintenance and Repair 




If it%ECC.lt fits. 
And it works. 



PhilipsECG 

A North American Phi ftps Company 



Here's the one guide that has it all— the new ECG* Master Guide. It's 545 pages, 
packed with over 3000 ECG semiconductors that replace over 200,000 industry 
numbers. And our replacements meet or exceed die specs of the original parts. 
So if it's ECG, you can count on it to fit and work. 

Reduce equipment downtime and save yourself endless hours of parts 
hunting. For everything from analog amplifiers to zener diodes, go with 
replacement semiconductors from ECG. Get your new ECG Master 
Guide and our "Counterpoints" product updates from your nearest 
distributor. For his name and number, call 1-800-225-8326 toll-free 
(in Massachusetts, dial 1-617-890-6107). Or just send $3.25 for 
your ECG Master Guide to Philips ECG Inc., Dept. RE, 
— 70 Empire Drive, West Seneca, NY 14224. 
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the DEFILE system variable, an action that 
the manual warns against, but finds the 
D_FILE start address and then pokes the de- 
sired character codes into the addresses of 
the display file proper. 

Any report from the computer will overwrite 
the first several characters of line 23, which is 
only occasionally a problem when a program 
is run. If the program here is typed in for a test 
by itself, a program line such as PAUSE 4E4 
can be added. Then pressing any key except 
shift will "unlock" the computer and display 
the overwriting report. 

If printout on lines 22 and 23 is used several 
times in a program, it might be best to use 
statements 9002 through 9007 as a sub- 
routine. Don't forget to add the RETURN 
statement. The main program would then 
need only statements 9000 and 9001. If one 



or the other, only, of the two lines is wanted at 
a particular place in the program, the empty 
string can be the text for the unwanted line. 
H. E. FELLHAUER 
Mabank, TX 

NEED FULFILLED 

Congratulations to you and your publica- 
tion for remaining a magazine dedicated to 
the electronics enthusiast and not going the 
way of all the other electronics publications 
(into computers). 

This is the first time that I have ever written 
to a publication in this way, and I will say that if 
your publication changes over to computer 
articles, or leans heavily toward computer cir- 
cuitry and accessories, then I will cancel my 
subscription. 

Computers have a place in our society, but 







What fits in your pocket.. . gives fast, 
simple 16-channel Logic Analysis 
. . and costs only $150.00? 

The all new LM-2A 16-Channel 
Logic Monitor... the smallest, most 
compact, easy-to-use logic test 
instrument available today. With 
input impedance of over 1 MQ, the 
LM-2A simultaneously monitors 
log ic states of8,14and16-pinDIP 
ICs or up to 16 physically inde- 
pendent points in a circuit. 
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FOR LESS 

Flip a switch and monitor TTL or CMOS logic levels. Turn a thumb- 
wheel and select 1 V through 9 V thresholds for DTL, HTL, RTL 
and other non-standard logic levels. Fast, instant readout from 16 
individually numbered high intensity LEDs. 
Why use kl utzy meters? The new LM-2A is smal I . . . easy-to-use . . . 
saves time and money... and makes troubleshooting 
multifamily logic systems a breeze. 
Want to know more about the all NEW LM-2A? 
Call Today, Toll Free. 

Girna 

GLOBAL SPECIALTIES 
CORPORATION 

70 Fulton Terr. New Haven, CT 06509 

(203)624-3103 TWX 710-465-1 227 

OTHER OFFICES: 

San Francisco (415) 648-0611 , TWX 910-372-7992, 

Europe: Phone Saffron-Walden 0799-21682, TLX (851) 817477 

Call toll free for details 1-800-243-6077 during business hours (est.) 
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let the others in the electronics field go that 
way — as most of them have done. 

This country needs a publication like yours, 
so that the younger generation has a place to 
learn and experiment with the many projects 
that your magazine has published in the past 
and, I hope, will continue to print. 

I have enjoyed the many articles printed 
over the years, so please continue that way 
and thanks for a job well done. 
RONALD STORCK 
Dallas. PA 

TRANSIENT SUPPRESSOR 

In reference to the "Transient Suppressor" 
article in Radio-Electronics, September 
1983: That item sounds like a good thing to 
have; however. I would like to discuss a safety 
problem. The article shows the line neutral, 
the white wire, being switched by the relay. 
That is an extremely unhealthy practice. The 
hot side of the line, the black wire, remains 
unswitched as shown in the article. Even 
though the device has its current path inter- 
rupted by the relay, whatever is plugged into 
the receptacle still has full line voltage from 
the hot (black wire) side of the line. An acci- 
dental ground path through a person who 
believes that the device is off can occur even 
when relay RY1 is unlatched. The suggestion 
of adding an on off switch in the article fur- 
ther increases fhe chance of an electric 
shock. 

1 would suggest that both sides of the line 
be switched by RY 1 using a similar relay, but 
having an extra set of contacts. The ground 
wire, of course, should be carried through the 
suppressor uninterrupted. 

If you do not want to change the relay type, 
then at a minimum the builder should be very 
careful to keep the hot (black wire) side of the 
line and the neutral (white wire) side of the 
line functions consistent with standard wiring 
practices — that is, not switching the neutral. 
Good wiring practices in dwellings, and elec- 
tric codes, should be thought about when 
distributing line current around places where 
we work and live. Safety first, etc. 
STUART MARCINIAK 
San Francisco, CA 

AUDIO TAPES 

In reference to "Audio Tapes — How Dif- 
ferent Are They?" in the November 1983 Ra- 
dio-Electronics, that article is very mislead- 
ing The main difference in cassette tapes is 
not the tape, but the mechanics of the cas- 
sette — the little wheels that start to squeak. 
Take a look at the tape-head pressure me- 
chanics. Will it fall apart or wear out? Those 
are the big differences. 

One of the companies mentioned in your 
article will just disappear if you try to get re- 
placements for bad junk. 
GUS OSITIS 
Orinda, CA 

THE 55-MILE-PER-HOUR SPEED 
LIMIT 

In reading the letter from Mr. Raymond 
Kostanty ("Letters," Radio-Electronics, 
November 1983), I find myself a bit miffed at 
an over-simplistic view of the 55-mile-per- 
hour speed limit and its "minimal" benefits, I 
feel that this department would be far better 
serving to your readers if the content were 
kept to matters concerning the industries and 
continued on page 20 
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^T™ "^ • 5 Hi 10 100 MHz rangs • 3 digii LED 

display * Leading zero Wanking • Low pass 

filter • BNC Connector Input • Overflow 

Indicator • Battery or AC powered 

• ChargetfAC Adaptor included with Model 

1803. 



NTSC COLOR BAR GENERATOR 

MODEL 1251 
REG. $995.00 

OUR PRICE 
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* Generates a wide variety of lest signals and patterns for comprehensive leshng 
servicing and adjustment of virtually all types of Television and video equipment 

• VLdeo patterns include standard NTSC cotof bars. -I WO. and star case a I two levels 

□1 bu'St prase chrominance ■ P lult assortmeni ol convergence patterns raster 
colors gated Or full field multiburst 
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FORDHAM 

550 MHZ 
FREQUENCY COUNTER 



MODEL DCM-601 
REG. $149.95 
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• Digital display easy and correct 
readout • High accuracy: 100 PPM 

0.5% ■ LSI -circuit provides high 
reliability and durability • LCD display 
provides low power consumption 



OUR PRICE 
MODEL 
FM-8 
REG. $199,95 

• S-digit high frequency counler with a 
switch selectable input using single 
BNC * Completely assembled * Pre- 
Calibrated. Pretested. 
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FLUKE 70 

• Analog Display • Rotary Knob 

• Volis AC £ DC ■ Resistance to 32 Mo 

• 10 Amps ■ Diode Test * 3500 
Counts • Fast Autoranging * Function 
Annunciators in Display * Power- 
Up Self Test ■ 2000+ Hour Battery Ulfe 
w/Power Down "Sleep Mode' • New 
Test Leads • VDE L UL Approval 
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•0.7% Accuracy 

• Aulorange Only 

• liO Amp Only 
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■ 0-5% Accuracy 

• Manual or Auiorange 

• 10A + 300 mA Range 

• Beeper 
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$129 

• 03% Accuracy 

• Manual or Aulorange 

• tO A + 300mA Range 

• Beeper 
Touch-HotcT Function ImJ 



TAC H I PORTABLE OSCILLOSCOPES 

MODEL V-222 [20 mHz] MODEL V-422 (40 mHl) 

REG. $695.00 REG. $895.00 
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CALL FOR SPECIAL PRICING 

• New series of scopes provides high performance and fighi weight • Large 6m rich 

reciaf>gular. internal graticule CRT * Aulofocus circuit and scale illumination ■ DC 
olisei luncson • Voltage and frequency reading outputs • High accuracy - ±3% 

• HighsensiEivily- 1 mV/div. 
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NTSC WAVEFORM MONITOR 

MODEL LBO-5660 OUR PRICE 
REG. $2050.00 
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Permits displaying vertical interval lest ana reference 
signals by from panel line selector. 

NTSC VECTORSCOPE 

MODEL LVS-5850 OUR PRICE 
REG. $2050.00 
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Convenient method lor observing and measuring the 
relative phase and amplitude of chrominance signal 
components. 



VIZ DC TRIPLE POWER SUPPLYST 

MODEL WP-708 
REG. $479.95 
OUR PRICE 



$ 399 9S . 
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• Dual DC Voltmeter • Triple DC Powei Supply • Three separate completely 
solaled DC power supplies; two 0-2QV al 02fl. one [wed 5V at 4 A 
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SOLDERING STATION 

MODEL EC20O0 
OUR PRICE __ 






MODEL EC1000 
OUR PRICE 

$ 109 95 

• Identical to the EC20C0 except LED 

Digital tempera lure readout 

• The ECtOOO is dial controlled 
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variable tip 

temperature 

Irom 350 to 850 F ' 

temperature coeii'C 

the tip provides temperature feedback 
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Everybody's making money 

selling microcomputers. 

Somebody s going to make money 

servicing them. 

Now NRI Trains You At Home To Make Money Servicing, Repairing, 
and Programming Personal and Small Business Computers 
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Training now includes either the TRS-80 Model 4 
Microcomputer with Disk Drive or the TRS-80 

Color Computer with Computer Access Card; pro- 
fessional LCD multimeter; the NRI Discovery Lab; 
and hundreds of demonstrations and experiments. 



Seems like every time you turn 
around, somebody comes along with 
a new computer for home or business 
use. And what's made it all possible is 
the amazing microprocessor, the tiny 
little chip that's a computer in itself 

Using this new technology, the 
industry is offering compact, affordable 
computers that handle things like pay- 
rolls, billing, inventory, and other jobs 
for business of every size., .perform 
household functions including bud- 
geting, environmental systems con- 
trol, indexing recipes. And thousands 
of hobbyists are already owners, ex- 
perimenting and developing their 
own programs. 

Growing Demand for 
Computer Technicians 

This is only one of the growth 
factors influencing the increasing 
opportunities for qualified computer 
technicians. The U.S. Department of 
Labor projects over a 600% increase in 
job openings for the decade; most of 
them mm jobs created by the expanding 
world of the computer. 

(TRS-90 is a trademark of the Radio Shack division of Tandy Cup.) 



Learn At Home 
to Service Any Computer 

NRI can train you for this excit- 
l rewarding field Train you at home 
service not only microcomputers, 
but word processors and data ter- 
minals, too. Train you at your con- 
venience, with clearly written "bite- 
size" lessons that you do evenings 
or weekends, without going to 
classes or quitting your present job. 

Your training is built around 
! latest model of die world's most pop- 
ular computer. It's the amazing 
TRS-80™ Model 4, now with disk 
drive and the capabilities and tea- 
res to perform a host of personal 
business functions. No other small 
computer has so much software avail- 
able for it, no other is used and relied 
on by so many people. And it's yours 
to keep for personal and business use. 
You get plenty of practical expe- 
rience. Under NRIs carefully planned 
training, you even install a disk drive 



as an alternative to the Model 4. The 
same technique for getting inside is 
enhanced by using the new NRI- 
developed Computer Access Card. Only 
NRI offers you a choice to fit your spe- 
cific training needs. 

Become the Complete 
Computer Person 

In addition to training in BASIC 
and advanced machine language, you 
gain hands-on experience in the oper- 
ation and application of the latest com- 
puters for both business and personal 
jobs. You're trained to become the fully 
rounded, new breed of technician who 
can interface with the operational, pro- 
gramming, and service facets of all of 
today's computers. You're ready to take 
your place in the new electronic age. 

Other Opportunities 

NRI has been giving ambitious 
people new electronic skills since 1914. 
Tbday's offerings also include TV/Audio/ 
Video Systems servicing with training 
on our exclusive Heath/Zenith com- 
puter-programmable 25" diagonal 
color TV. . . Industrial Electronics, Design 
Technology. . . and other 
state-of-the-art 




verifying its operatio: 
at each step. Using the NRI Discovery 
Lab® that also comes as part of your 
course, you build and study circuits 
ranging from the simplest to the most 
advanced. You analyze and troubleshoot 
using the professional 4-function LCD 
digital multimeter you keep to use later 
in your work. Then you use the lab and 
meter to actually access the interior of 
your computer. . . build special circuits 
and write programs to control them. 
You "see" your computer at work and 
demonstrate its power. 

Same Training Available 
With Color Computer 

NRI offers you the opportunity to 
train with the TRS-80 Color Computer 



The Catalog is Free. 
The Training is Priceless. 

Send the postage-paid card for 
our 104-page catalog showing all 
courses with equipment and complete 
lesson plans. There's no obligation 
other than to yourself. See how NRI 
can help you take advantage of the ex- 
citing job and earnings opportunities 
in the exploding field of microcom- 
puters. If card has been removed, 
please write to us. 

NRI SCHOOLS 

McGraw-Hill Continuing 
Education Center 
J'JiSJ 3939 Wisconsin Ave. 
-J»UZ Washington, DC 20016 

■ ■nil 

We'll give you tomorrow. 
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LETTERS 



L 



continued from page 14 



trends that your publication serves so well. 
But if highway safety is a viable topic, I would 
like to make a response to several remarks 
that I found to be somewhat flawed. 

The 55-mile-per-hour speed limit was en- 
acted by Congress, not by local state or local 
law-enforcement agencies, for several rea- 
sons (faulty or otherwise). It is therefore unfair 
to attribute the speed limit to a tactic or means 
for traffic officers to keep up to their quotas. 
The principal duties of a highway patrolman 
or traffic officer is the enforcement of highway 
regulations that are duly enacted into law by 
elected officials. Investigating murders, rob- 



beries, and drug dealing are matters as- 
signed to officers who specialize in criminal 
activities. 

I feel, personally, that 10,000 lives saved 
each year is a significant figure. That reflects 
a 20% reduction in highway fatalities. It's quite 
a significant number, especially when we 
consider the increase in the number of li- 
censed vehicles and drivers during the ten 
years that the law has been in effect. 

But the bottom line remains this: Driving 
over 55 miles per hour is illegal. The only way 
to change that fact is to convince our federal 
legislators that there is a valid reason for in- 
creasing the legal speed limit. I doubt that 
belittling highway officers, or stating that 
10,000 lives annually is not in perspective, will 
get much favorable attention from any of our 
congressmen. 
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CEI's Spring/Summer Catalog 



Semiconductors 




Speakers 
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Tubes 



CALL TOLL FREE TODAY! 
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"Your Complete Electronics Parts Source"/ 
vvl Consolidated Electronics, Inc. 

705 Watervliet Ave., Dayton, Ohio 45420 
In Dayton call 252-5662 
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You have a fine magazine, but I still feel that 
there are more appropriate places to deal with 
issues on highway regulation than Radio- 
Electronics, fDoes that include issues on 
radar detectors?— Ed) I am one of your most 
devoted readers and will continue to be so. 
HULBERT F. SATTERFIELD 
Memphis, TN 

AUTO-ALARM SYSTEM 

Just a short note to tell you about the "Auto 
Alarm System" by Ed Loxterkamp in the May 
1983 issue of Radio-Electronics. I built it; I 
installed it— and it works great'. 

I have also incorporated a motion detector 
into the system, which works off the hood and 
trunk switches. It's an excellent system and I 
am well pleased. Keep up the great job you're 
doing with "do-it-yourself" projects. 
J. JOSEPH HLASNEY 
Whitehall, PA 

NO RECORDS 

In the November 1983 Radio-Electronics, 
the writeup on Heathkit's Electronics Course 
EE-3104 ("Equipment Reports") states that 
the course includes instructional records. 
That isn't so. 

My course arrived without any records. 
Checking back on their catalog for the past six 
months, I find that Heath does not include 
records with their course. 
BILL TOMPKINS 
Oakland, CA 

Author's Reply: Our review copy o! EE-3104 
was received some time ago and, did. indeed, 
include instructional records. Apparently, 
Heathkit has decided to make those instruc- 
tional aids optional. Our copy of the latest 
catalog confirms that; and while you can do 
the course without them, they do help person- 
alize things. So we'd suggest buying them. 

THE 7805 

1 suppose that by now you must have re- 
ceived many letters supporting the circuit in 
National Semiconductor's Voltage Regulator 
Handbook that was mentioned in the letter 
from Mr. Lawrence J. Jones, appearing in the 
January 1984 Radio-Electronics. That book 
explains how to use their regulators, and how 
to hook up the circuit indicated. I myself find 
National Semiconductors arguments per- 
suasive. 

The 7805 is a hard-to-damage IC. When 
the output of the IC is held to ground (short- 
ed), the chip will supply current until it over- 
heats. When the IC overheats, it will supply 
reduced current so as to prevent its being 
damaged. If you really want to burn out a 
7805. you must supply it with excessive volt- 
ages — either inputs or outputs. The circuit 
described in Mr. Jones's letter cannot damage 
the 7805. The only danger is that the transis- 
tor, or some other discrete components, will 
be damaged. Believe me; the circuit works. 

PIANOMATIC PROBLEMS 

Two errors crept into the parts-placement 
diagrams forthePianomatic project. In Fig. 12 
(page 67 of the October 1983 Radio-Elec- 
tronics). IC4 is shown upside down. It must 

be turned around, with pin 1 pointing toward 
the top left of the diagram, for the project to 
work correctly. Also, in Fig. 14, C22 is actually 
C1 6.— Robert Grossblatt. 



MAKE IORE 
MONEY 




Do You REALLY Want to Make More Money? 

Yes it does take work and a few sacrifices to 
climb up the electronics ladder to where the bigger 
money is. But, if that's where you want to be, then 
that's what you must do — work harder at learning 
and getting the right credentials, even if it takes a 
few sacrifices, A B. S. degree and the knowledge 
that rightly goes along with it can give you powerful 
ladder-climbing equipment in your search for suc- 
cess in electronics. 

The accredited Grantham non-traditional B.S. 
Degree Program is intended for mature, fully- 
employed workers who want to upgrade their elec- 
tronics careers. 



TRAIN FOR ELECTRONICS 



You say you're already trained in electronics 
but that you're not making enough money??? 
Well then, maybe you don't have an accredited 
bachelor's degree to prove that your education 
is up to snuff! Check out the Grantham Inde- 
pendent-Study B. S. Degree Program. It could 
make a dollars and sense difference in your 
electronics career. 

Grantham offers this program, complete but 
without laboratory, to electronics technicians 
whose objectives are to upgrade their level of 
technical employment. Since the field of elec- 
tronics is so enormous, opportunity for ad- 
vancement is always present. Promotions and 
natural turnover make desirable positions 
available to the man who is ready to move up. 

Grantham College of Engineering 
2500 South LaCienega Blvd. 
P. O. Box 35499 
Los Angeles, CA 90035 
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This booklet 



This free booklet 
explains the 
Grantham B.S. 
Degree Program, 
offered by inde- 
pendent study to 
those who work 
in electronics. 



Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

Independent Home Study 

Study materials, carefully written by the Grantham 
College staff for independent study at home, are 
supplied by the College. Your technical questions 
related to these materials and the lesson tests are 
promptly answered by the Grantham home-study 
teaching staff. 

Recognition and Quality Assurance 

Grantham College of Engineering is accredited by 
the Accrediting Commission of the National Home 
Study Council, as a degree-granting institution. 



We are located at 2500 S. LaCienega Blvd., 
Los Angeles, California, but for faster response 
please use our mailing address: P. O. Box 35499, 
Los Angeles, CA 90035. 

I 
Grantham College of Engineering R-4-84 
P. O. Box 35499, Los Angeles, CA 90035 

Please mail me your free catalog which explains your 
B.S. Degree independent-study program. 
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EQUIPMENT REPORTS 



B&K Precision Model 1822 
Universal Counter 
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WHETHER YOU RE INVOLVED WITH THE 

design or repair of electronic equip- 



B&K Precision 1822 
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mem— be it analog or digital — at some 
point you're sure to need a frequency 



counter. We recently had the opportunity 
to examine a counter that can be used for 
more than just measuring frequency. 
(Thus it is called a "universal counter.") 
So if you've ever needed to make duty- 
cycle measurements of. say, a power sup- 
ply, or if you ever had to measure the 
frequency ratio of two signals, or the 
length of time between two once-only 
events, then the following should interest 
you. 

Recently the B&K Precision Co. (a di- 
vision of Dynascan Corp.. 6460 West 
Cortland St.". Chicago. IL 60635) intro- 
duced the latest in its rather lengthy line of 
electronic test equipment — the model 
1822 150-MHz universal counter. That 
counter has several features that make it 
versatile including: two separate input 
continued on page 28 
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GET THE SAME VIDEO TRAINING 

THE PEOPLE ATSONY GET. 



Now you can be trained by Sony even if you 
aren't employed by Sony. 

Because we're making our vast library of train- 
ing videotapes available to you. The very tapes that 
teach our own engineering, service and sales personnel 

The tapes cover the products and concepts of 
video and its related technologies. You can learn the 
basics of video recording. Color systems. 
Digital video and electronics. Television 
production. And more. 

Plus you can learn how to service 
carneras.VTR^, and other video products 
As professionally as Sony does. 

The tapes are pro 
duced entirely by 
Sony and contain 
up-to-the-minute 
information. They 
communicate clear- 
ly and simply. And 
some of them are 
even programmed for 
interactive learning. 




And learning through video can be done at 
your own pace, in the convenience of your home, 
shop or school. Reviewing is quick and easy. And 
the tapes are always available for reference. 

Send for your catalog, which lists more than 
250 titles. In your choice of 3/4" or 1/2" formats. 

Write Sony Video Products Com- 
pany, Tape Production Services, 
700 W. Artesia Boulevard, 
Compton, California 90220. 
Or call (213) 537-4300. 

Of course, there's no 
obligation. Except the 
obligation you have to 
yourself: to find out 
l about the best train- 
ing available in 
one of the country's 
fastest- growing, 
most lucrative fields. 

SONY 

Video Communications 

Sony is a reg. trademark of Sony Cofjv 
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The best 60MHz scope 
costs only $1150. 
It's from Kikusui. 




That's right. Only $1150 for Kikusui's top-of -the- line 5060 model oscilloscope. And we also have 
four other scopes for as low as $600 in our new 5000 Series, 

Not only that, we're offering a two year warranty on each of them, compared to other Pig 
name companies' limited one year warranties. 

When it comes to performance, our 5000 Series has the edge over the Tektronix 2200 Series 
in lap quality, chop frequency, and trigger view. Ours also have more display modes, higher 
acceleration for Petter brightness, and sharper focus for better resolution. 

Each scope in our 5000 Series is crafted so that it can be used for production, field service, 
consumer electronics servicing, or even personal use. The 5060 is a 60MHz scope with 3 chan- 
nels, eight traces, delayed sweep, delay line and alternate sweep, and priced at $1150. Models 
5040 and 5041 are 40MHz, dual channel scopes, featuring peak-to-peak automatic trigger- 
ing, automatic focus control and a delay line. If you're interested in a 20MHz scope, we have 
our 5020 and 5021 models with features similar to our40MHz scopes. Both the 5041 and 5021 
also have delayed sweep. Prices at $920 for the 5041, $795 for the 5040, $690 for the 5021 
and $595 for the 5020. So, whatever model suits you Pest, you can't get a better scope for 
the money 

Of course, there's a reason we're able to offer these bargains and quality. We're one of the 
biggest manufacturers of scopes in the world, with over 30 years in the business. Another reason 
is KIK's nationwide network of lab quality maintenance facilities. 

Write us and we'll send complete specifications back to you. Or just take a little time to call 
us. It's a small price to pay to get big time quality and service. 



For sales and technical information 

call toll free 800-421-5334 

(in Calif., Alaska, Hawaii 213-515-6432). 



Order Toll Free 
800-421-5334 



^Kikusui 



INTERNATIONAL CORR 



17819 Figueroa Street 

Garaena, Calif. 90248 

TWX 910-346-7648 

4f In Canada call: Interfax Systems. Inc. 514-366-0392 



VISA* 

4 




MasterCard . 



Subsidiary of KiKssuitleclronicsCcp. 3 1175 ShirvparultoHiQash. Na*ana<u.Ku Kawasaki Olv japan JD44I 411 0111 
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0.3% Accuracy 

• Manual or 

Autorange 

10A + mA Range 

• Beeper 

• "Touch-Hold" 

Function 



FLUKE 



SERIES 





MULTIMETERS 



• Analog Display • Rotary Knob • Volts AC & 
DC • Resistance to • 32 Mfi» 10 Amps • Diode 
Test • 3200 Counts • Fast Autoranging • Function 
Annunciators in Display • Power-Up Self Test 

• 2000 + Hour Battery Life w/ Power Down "Sleep 
Mode" • New Test Leads • VDE & UL Approval 



WE CARRY A FULL 
LINE OF FLUKE 
MULTI-METERS. 

IN STOCK NOW 




I FLUKE I 



« Frequency measuements to 
200KH2 

• dB measurements 

• Basic dc accuracy 0.4%; 10 V. 
10 nA and 10 nv : sensitivity 

• Relative measurements 

• True RMS 

• High-speed Beeper 



POWER SUPPLIES 



MODEL 
1601 

• Isolated 0-50VDC, continuously 
variable; 0-2 A in four ranges 

• Fully automatic shutdown, 
adjustable current limit 

• Perfect for solid state servicing 



s 329 



MODEL 1650 



Functions as three separate 

supplies 

■ Exclusive tracking circuit 
• Fixed output 5VDC, 5A 
> Two to 25VDC outputs at 0.5A 

Fully automatic, current-limited 

overload protection 




FUNCTION GENERATORS 



MODEL 

3020 



s 319 



95 



1 Sine, square and triangle output 
' Variable and lixed TTL outputs 
' 0.1 Hz to 1 MHz In six ranges 
' Push button range and function 

selection 
1 Typical sine wave distortion 

under 0.5% from 1 Hz to 100kHz 



SWEEP FUNCTION 

• Four Instruments in one package 
— sweep generator, (unction 

generator, pulse generator, tone, 
urst generator 

• Covers 0.02Hx-2MHz 

• 1000:1 tuning range 

• Low- distortion high-accuracy 
outputs 



0.5% Accuracy 
Manual or 
Autorange 
10A + 300 mA 
Range 
Beeper 



• 0.7% Accuracy 

• Autorange Only 

• 10 Amp Only 



100MHz Dual Time 
BASE SCOPE model 



JCPMCfSIO/ll 



1570 




INDUSTRIAL 

TRANSISTOR 

TESTER 



199 



95 



MODEL 

52QB 

Now with HI/LO Drive 

Works in-circuit when 
others won't 

Identities all three tran- 
sistor leads 

Random lead connection 

Audibly and visually in- 
dicates GOOD transistor 




PRICE DOES NOT 
INCLUDE PROBES 
ImWdivision sensitivity to 70 
MHz 

500 p Wdivision cascade 
sensitivity 

Four-input operation provides 
trigger view on 4 separate inputs 
Alternate time base operation 
1 Switching power supply delivers 
best efficiency and regulation at 
lowest weight 




CAPACITANCE METERS 
95 $1 5 g95 



5199 



MODEL 030 

■ Automatically mea- 
sures capacitance 
from 0.1 pF to 2Q0mF 

■ 0.1 pF resolution 

■ 0.2% basic 
accuracy 

■ 3% digit LCD display 




MODEL 820 

■ Resolves to 0.1 pF 

■ 4 digit easy -to- read 
LED display 

■ Fuse protected 

against charged 
capacitors 

■ Overrange Indication 




HITACHI | FLUKI 

^JHdata precision tpiplett ■■ — 




AWS 
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HICKOK 



VIZ 



BECKMAN'S CIRCUITMATE 
ALL UNDER $100 



® 




Circuitmate DM 20— 
3Vi -digit, pocket-size 
multimeter; 0.8% Vdc 
accuracy, diode test, 
hFE test, conductance, 
10 amps AC and DC 
ranges, auto-polarity 
auto-zero, auto- 
decimal 



CIrcuitmate DM-25— 
3Vi digit, pocket-size 
multimeter; 0.5% Vac 
accuracy, diode test, 
capacitance, continuity 
beeper, conductance, 
10 amps AC and DC 
a ranges, auto-polarity, 
Bl auto-zero, auto- 

decimal 




'tfpRtCISIUH 



70 MHz Dual Time 
BASE SCOPE 




PRICE DOES 
NOT INCLUDE 
PROBES 



MODEL 1590 

• ImV/dlvislon sensitivity to 100MHz 

• 500 Wdivision cascade sensitivity 

• 2ns/dlvision sweep rate with 10 x 
magnifier 

• Four-input operation provides trigger 
views or four separate inputs 

■ Selectable 1MOor SOOinputs 

• Alternate timebase operation 

• 20MHz bandwidth limiter for best view of 
low frequency signals 

• Lighted function pushbuttons employing 
electronic switching with non-volatile RAM 
memory 

• Switching power supply delivers best 
efficiency and regulation at lowest weight 

• Selectable frequencies for chop operation 



AVAILABLE NOW. 



Circuitmate DM-40 — 
314-diglt multimeter; 
0.8% Vdc accuracy, 
diode test, auto- 
polarity, auto-zero, 
auto-declmal 



Circuitmate DM 45 — 
3V*-diglt multimeter; 
0.5% Vdc accuracy, 
diode test.contlnuity 
beeper, 10 amps AC 
and DC ranges, auto- 
zero, auto-polarity, 
auto-decimal 



The DM73 is the smallest digital 

multimeter on the market. Its 
probe-style design makes it ideal 
for taking measurements in hard- 
to-reach test areas. 




The DM 77 gives you 

the convenience of 

autoranging plus 10 

amps ac/dc 

measurement 

capability. You simply 

select the function 

you want, and the 

DM 77 automatically 

sets the required 

range. 





•Small Size 

• Complete 
Autoranging 

•"Touch Hold" 

• Audible 
continuity 
checking 




toll free hot line THE TEST EQUIPMENT SPECIALISTS 

800-223-0474 ADVANCi 



26 WEST 46th STREET. NEW YORK, NY, 10036 
212-730-7030 
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^philips [gumma weston 




Non-Linear Systtm* 



£L»J BSsmmiM LEADER 




HITACHI 

$CQQ 95 

V422 *>"** 

DC to 40 MHz, 
1mV/div, dual-trace, 
DC offset function 



HI-PERFORMANCE 

PORTABLE 

OSCILLOSCOPES 

■ 



V-222 Tfvw 

DC to 20 MHz, 
ImvVdiv, dual-trace, 
DC off. func, Alt. 
magnify function 



95 




V-105QF 

100 MHz Quad Trace 

w/delay sweep 



. 



95 



$439 95 



ALL FEATURE 6" RECTANGULAR CRT 
Full 2 year parts & labor warranty, 



212 

DC to 20 MHz, 
ImV/div, dual-trace 



A.W. SPERRY AUTO RANGING 



$qqq 

V-650F vw 

60 MHz Dual Trace 
w/delay sweep 



PRICE DOES NOT INCLUDE 
PROBES. PROBES $50. A PAIR 
WHEN PURCHASED WITH SCOPE. 
$15 SHIPPING WITHIN 
CONTINENTAL U.S. 




DC Volts 


RANGE 


ACCURACY 


200m V 


± 103% rdo + 4dt 


2V 

20V 

200V 


±(0.7% rdo + 4d) 


iooov 


+ (1% rdg + 4d) 



MULTI-METERS. 



THE RELIABLE ONES. 



AC Volts 



DM-6500 



$TA95 



74 



Resistance 



RANGE 


ACCURACY 
40500 Hr 


2V 

20V 

200V 


±(1% rag + fld) 


900V 


±(1.2% rdg + 8d) 


DC Current 


RANGE 


ACCURACY 


200mA 


±(1.5% rdQ + 4dl 


10A 


±(1.7% rdg + 4d) 


AC Current 


RANGE 


ACCURACY 
40-500 Hi 


200mA 


±(2% rdo + 8d( 


10A 


±(2.2% rao + 6d) 



2 YEAR NO NONSENSE 
GUARANTEE 



nam 






«r ms 



RANGES 
DC VOLTS 



RANGE 


ACCURACY 


2V 


±0.5% rdg ±4 dgl 


20V 


± 0.7% rdo ± 4 dgt 


200V 


500V 


± 10% rdg ±4 dgt 




RANGE 


ACCURACY 


SHORT CIRCUIT 
CURRENT (spprox.) 


200 


±(0.8% fdg + SO) Hi 
±(1% rdg + tOd) Lo 


Hi 1.5mA 


L0 - 


2K 


300;iA 


150c A 


20 K 


30nA 


15c A 


200 K 


3 B A 


1.5»A 


2000 K 


i(2% rdg + lOd) 


3^ A 


0.15cA 



AC VOLTS 



RESISTANCE 



RANGE 


ACCURACY 


2V 


±1.0% rdg ±8 dgt 


20V 


2O0V 


5O0V 



RANGE 


ACCURACY 


2Kfi 


±0J% rdo ±4 dgt 


20Kfi 


200KI! 


20O0Kfi 


±1.2% rdg ±4 dgt 




We don't just take 
orders, we ship them 
Advance Electronics 




endeavors to keep everything 

we advertise in stock for 

immediate delivery. 




■ MHtwchvg* 1 Visa thlppad within 24 houri. 

■ Bulk chacki or Money Ordort ahlppvd wtthln 24 hour*. 

a PwkhhI chKki — pkMH ilSow 3 wMfc* lor check to ckwr. 

■ All prlcM piut (hipping charg**. Pi««w c*ll tor ipproprlii* 
chirgti. Uh our toll fr*a numotr. 

■ Maw York Stat* rwktenti *dd loproprtat* utM tu. 

■ PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
Qumtttkw «r« llrnrMd 
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IDATA PRECISION 




W 



0*e«-LKC£3Pt 




0HITACHI 

15 MHz 
TRIGGERED SCOPE 

QUANTITIES ARE LIMITED 
SPECIFICATIONS 




V-151F 



FEATURES 

• 1mV/div high sensitivity design. Effective for 
measurement of weak signals. 

• Employs TV sync separator circuitry with one 
touch synchronization of both TV horizontal and 
vertical signals. 

• Delayed sweep function with one touch control 
10 x magnification. 

• Trace rotation system for easily adjusting trace 
inclination caused by terrestrial magnetism. 

• Fine adjusting click positioning function enhances 
measuring efficiency. 

• Signal output: Vertical output terminal to 
Frequency Counter, etc. 

• Z axis input provided — possible to use as CRT 
display. 

• One touch shifting of waveform slopes for easy 
observation of rise and fall of waves. 




MODEL 302F 

DUAL TRACE 
W/DELAY 



All HITACHI Oscilloscopes 
feature 2 year parts & labor 
warranty. 



HITACHI 

30 MHz 

SCOPE 
$549 95 

Price does not include 
probes. Probes $50. a pair 
when purchased with 
scope. $15. shipping 
within continental U.S. 



Vertical Detection 
Sensitivity 



An* Tim* 
Signal Delay Lint 
Max.. Input Voltage 
Input Coupling 
Input Impedance 
Operating Mnd*$ 
X-Y Operation 

Sensitivity 

Phase Difference 

X Bandwidth 
Dynamic Rang* 
Vertical Output 

Output Voltage 

Bandwidth 

Output Impedance 



SmVAJiv to 5V/div *5%, 10 calibrated steps 
ImV/div to IV/div t6% 

[When using x5 amplifier) 

Uncalibraled continuous control between 

steps 1 < 2.5 (provided with click- posit ion ing 

function) 

DC to 15MHz, -3dB [ai4div) 

DC io7MH?. -3dB [at 4 div) 

(When using x5 amplifier) 
24ns. (for x5) 70ns tvp 

600Vp-por3ODV (DC + AC peak, at 1kHz| 

AC. GND, DC 

Direct 1M ohm, appro*. 30pF 

Single-trace 

External trigger Input: X axis. 

Vertical Input: Y axis 

X axis appro*. 200m Wdiv. 

Y axis: same as Vertical input 

DC lo lOfcHz within 3° 

DC to 500kHz. -3d B 

4 div or more 

20mVfdi* or more (terminated into 50ft) 
5GHzto5MHz.-3dB 

Approx. bOil 



Horizontal Deflection 
Trigg*r Modes 

Trigger Sou re* 
Trigg&r Coupling 
TV Sync 

Internal 

External 
Trigger Sensitivity 



AUTO Low bandwidth 
Trigger Slop* 
External Trigger Input 



Sweep Time 



Sweep Time Magnifier 
May, Swaap Time 



Amplitude Calibrator 

Waveform 

VoJfg* 



Power Requirements 



Weight 



AUTO, NORM. TV (+), TV |-) 

LINE r EXT 

AC 

TV sync-separation circuit 

1 div or more (V sync-signal) 

IVp-por more (V sync-signal) 



Frequency 


Interna) 


External 


20Hi |g 2MHi 


0.50% 


200mV 


1 to 15MHz 


i 5di» 


BOOmV 



30Hz 

Input impedance, appro*. TM ohm, 

3GpF or less 

Ma* input voltage 100V 

(DC+ AC peak at 1kHz) 

0.2us/div io0.2s/div. ±5% 

T9 calibrated steps 

Uncalibrated continuous control between 

steps 1 : < 2 5 (provided with click-positioning 

function) 

10 times \tl%\ 

IQOns/div (2Qr>s/div and 50ns/div. not 

calibrated) 



Approx, lfcHz t10% (typ). square wave 
0.5V ±5% 



100/1 20/22G/240V =10% 
50 to 60Hz. approx. 40W 



Approx. 275(W) x 190[H) x 4QQ(Q} mm 



Approx. 8.5kg 



Price does not include probe. Probe $20. when 

purchased with oscilloscope. 

Full 2 year parts & labor warranty. 

WE CARRY A FULL LINE OF HITACHI 
OSCILLOSCOPES 



« DPF hot une THE TEST EQUIPMENT SPECIALISTS 

M 800-223-0474 ADVANC 

ELECTRONIC 



212-730-7030 
26 WEST 46th STREET, NEW YORK. N.Y. 10036 
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EQUIPMENT REPORTS 



continued from page 22 



channels, a time- interval mode, and a fre- 
quency-ratio mode, just to name a few. 
We'll look a little more closely at some of 
its capabilities in a moment: but first, let's 
look at its outward appearance. 

The model 1822 is housed in a 3.5 X 
9.5 x 12.6-inch aluminum cabinet with a 
bail mounted at its sides. The bail can be 
locked in any one of several positions for 
easy reading on a bench and it doubles as 
a carrying handle. The unit has an eight- 
digit 0.43-inch LED display at the top of 
the front panel. There are also mhz, khz, 
ms, U.S. and gate annunciator LED's to 
the right of the display. Decimal -point 
placement is automatic. 

Below the display is a row of thirteen 
pushbutton switches. Going from left to 
right, the first seven switches are used to 
power-up the unit and select its various 
functions (frequency, period, ratio, time- 
interval, totalize, and the self-test func- 
tion). The unit has four decades of resolu- 
tion (in each operating mode) that are 
selected using the next four switches. 
There is a handy chart printed on the panel 
(directly over those switches) that shows 
you which one you're using. The next 



switch in that line is used to select either 
kHz/u^s or MHz/ms. The right-most 
switch is for the display-hold function. 
Just above the hold switch is the rhset 
button that's used to clear the stored 
count. 

To the far right of the front-panel are 
live more pushbutton switches and a ro- 
tary control. That rotary control selects 
the trigger level (for channel a only). The 
top pushbutton switch is used to select the 
degree of attenuation of the a input (either 
xlo or x I). The next switch, labeled 
-sl. is used to select the slope of the 
trigger signal so that the measurement can 
start on either the positive or negative 
edge of the input signal. The third switch, 
labeled lpf, is used to engage the low- 
pass lilter. (That filter has a 10-MHz 3-dB 
corner frequency.) The last two switches 
are the attenuator and slope-selection 
switches for the b channel. 

We mentioned that the 1822 has two 
input channels. Let's look at their 
chai isteristics and how each is used. Each 
channel has an input impedance of 1 
megohm in parallel with 40 pF and uses a 
standard BNC connector. Those charac- 
teristics make it possible to use standard 
oscilloscope probes. The a channel has a 
bandwidth of 5 Hz-175 MHz and its sen- 
sitivity ranges from 20 to 100 raV RMS 
over its full frequency range. (Note: Al- 



though the instrument's front panel claims 
that the J822 is a 150-MHz frequency 
counter, an addendum to the service man- 
ual says that the unit operates well beyond 
150 MHz at slightly reduced sensitivity. 
Operation is extended to at least 175 MHz 
at a sensitivity of 100 mV rms. That takes 
care of any possible problems that might 
arise when using the unit in the 150-174 
MHz public-service band application.) 
The b channel has an input bandwidth of 5 
Hz-2 MHz with a sensitivity of 30 mV 
RMS. The a channel is used when mea- 
suring frequency, period, or for totalizing 
events. The b channel is used along with 
the a channel when ratio and time-inter- 
val measurements are made. 

Operating modes 

The first operating mode we' II look at is 
the frequency mode. In that mode, the 
unit measures signal frequencies from 5 
Hz to 175 MHz in two ranges. In the 
frequency mode, its resolution is . 1 Hz to 
1 kHz (depending on the scale chosen). 
with a rated accuracy of ± I count, ± the 
limebase error. The basic unit comes with 
a crystal timebase that's stable to ± I 
ppm -per- year. 

The 1822 can also measure the period 
of input signals from 5 Hz to 2 MHz and 
display the result in either milliseconds or 
microseconds. Accuracy in this mode is 
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rated at ± 1 count, ± timebase error, ± 
trigger error. The trigger error is typically 
± 0.3% of the reading, divided by the 
average number of cycles for signals with 
a better than 40-dB signal-to-noise ratio 
and an amplitude greater than 100 mV, 
The period mode is useful because you 
can more accurately determine the fre- 
quency of low-frequency signals by first 
measuring the period and then converting 
that value to its equivalent frequency. 

Besides simply measuring the frequen- 
cy and period of an input signal (as most 
frequency counters do), the 1822 can work 
in other modes. In the frequency- ratio 
mode, the unit compares the frequencies 
of two input signals and displays their 
ratio. That's useful, for example, when 
you want to calibrate a timebase against a 
frequency standard. 

The time-interval mode can be used to 
read the elapsed time (in microseconds) 
between two once-only events. The 
counter can also be used in that mode to 
make duty-cycle measurements. (Duty 
cycle is defined as the ratio of ON time to 
idle or OFF time expressed as a decimal or 
percentage.) To make that measurement, 
both probes are eonncted to the same sig- 
nal source. Using the slope switches, one 
channel is set to trigger on the leading or 
positive-going edge of the signal and the 
other on the negative edge. The counter 



measures the time between those two 
events and displays to ON time. Now, 
reverse the triggering so that the first 
channel triggers on the negative edge and 
the other channel triggers on the positive 
edge. The counter now measures the OFF 
time. 

Another useful feature of that counter is 
its totalize mode. Using the switch la- 
beled total the unit will count events and 
display their total. The counting process 
can be gated either by using the front- 
panel hold and reset switches, or by 
using an external gating pulse fed through 
a jack' on the rear panel . 

The hold switch can be used to freeze 
(store) the displayed value. That value can 
be cleared from the display and storage by 
simply pressing the reset button. When 
that button is pressed, the counter is ready 
to start a new measurement. A self-test 
function is also provided. When the self 
test button is pressed, the frequency of 
the internal clock, a 10 MHz crystal-con- 
trolled oscillator, is displayed. That 
clock's stability is rated at 10 ppm (parts- 
per-million) over a temperature ranae of 
from 0°C to SOT. 

The unit is provided with a clearly writ- 
ten instruction manual that contains all 
the information needed to run the counter 
in any range or operating mode. The man- 
ual also provides full maintenance and 



calibration instructions, along with cir- 
cuit descriptions and parts-placement dia- 
gram. There are some extremely handy 
tables for frequency and period measure- 
ments and B&K has also included some 
time-interval examples and handy circuits 
for contact debouncing. 

There are three available accessories: 
the PR-45-X 10 probe priced at S52.20, 
the PR-37-x 10 direct probe at S44.75, 
and the optional TCXO {temperature- 
compensated crystal-oscillator), available 
through the manufacture's service depart- 
ment, at SI 30. That TCXO has a tempera- 
ture stability that's rated at better than 
.0001% variation ( ± Ippm) from 0°C'to 
50°C ambient. 

All in all, the model 1822 frequency 
counter ( priced at $450) is quite a handful 
of test equipment. It should give good 
service for a long time to come. R-E 



Heath EE-3202 

Digital 

CMOS Techniques Course 



IF THERE S ONE THING CERTAIN ABOUT 

electronics it is that you never outgrow 



New SK Guide to 

reliable solid state replacements. 



Inside the striking cover of the new SK Guide 
is all the information you need to make quick, 
reliable solid state replacements. Over 2,300 
RCA SK and KH types replace over 193,000 
industry types. 

RCA has been designing, manufacturing 
and testing solid state devices for decades. 
When RCA introduces new types, they can 
be expected to perform reliably. So get in the 
habit of consulting the SK Guide. 

When you reach for a solid state replace- 



ment, don't reach in a barrel. Reach for re- 
liability . . . RCA SK solid state replacements. 
The SK Guide is available from RCA SK 
Distributors or by mail. Send $2.75 in check 
or money order to RCA Distributor and Spe- 
cial Products Division, Box 597, Woodbury, 
N J 08096, 



RC/I 



SK Replacement 
Solid State 
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CIRCLE 102 ON FREE INFORMATION CARD 



your need for knowledge. That's true 
whether you are a hobbyist or an ad- 
vanced electronics professional. Things 
are changing so fast that the knowledge 
you have today can easily be outmoded by 
the developments of tomorrow. 

Look at the changes of the last 15 years 
and you'll see what we mean. Back then, 
much of the circuitry we worked with was 
discrete, consisting of the usual variety of 
transistors, resistors, capacitors, diodes, 
and other components. But that has 
changed drastically. With the advent of 
large-scale integrated-circuitry tech- 
niques, those discrete components have 
been replaced by a variety of IC's, all 
handling the same functions and more. 
Even such things as simple transistor 
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switching circuits are now available in IC 
form. 

One of the most exciting developments 
of this period has been the introduction of 
CMOS (Complementary Mctal-Oxide- 
Seiniconductor) technology. Thai low- 
power-consumption logic family allows 
you to do things that just can't be done 
with other types of IC logic. Its flexibility 
allows you to build devices lhat incorpo- 
rate analog switching, oscillators, pulse 
shapers. phase- locked loops, and more. 
But. what's even better, its low power con- 
sumption and its virtual immunity to 
noise make its use very attractive in a 
wide range of applications. 

But there is a drawback with CMOS. 
Because of its sensitivity to high voltages. 



including static electricity, it requires 
some special handling. 

All that leads us to one question: How 
does one leam more about CMOS tech- 
nology and how to use it? One excellent 
way is through another of the excellent 
Heath (Benton Harbor. MI 49022) Educa- 
tional Svstems Courses. This one is their 
S79.95 CMOS Digital Techniques 
Course (EE-3202), and it is a good one. 
As usual, this course is complete in itself, 
but il does fit neatly into the overall Heath 
Educational Systems series of con- 
tinuing-education courses. Heath does, 
however, urge anyone considering the 
course to be sure they have a knowledge of 
the material covered by their Digital Tech- 
niques course {EE-3201) first. 

The key to this course is learning-by- 
doing. While we were completing it, we 
found many hands-on experiments deal- 
ing with CMOS technology, and. in truth, 
we found the hands-on portions more in- 
structive than the well- written course ma- 
terial. In fact, much of the written 
material seems to act only as a backup 10 
the hands-on portion. 

As usual. Heath provides you with all 
the components you will need to complete 
the varied experiments in the course, in- 
cluding many 74C00 series CMOS de- 
vices, as well as all the capacitors, 
resistors and other devices needed. 
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ARIESZERO 
INSERTION 
FORCE 
SOCKETS - 



cam actuated, true zero 
insertion - tin pfated solder 
■ail pins - capable of being 
plugged into dip sockets, 
including wire wrap. 



Block No. oi 

Ho Pint ii 

11055 24 4.06 

HD5t 29 J < "■■ 

HQSa C4 12.02 



SOS S3.*0 

4.5D *.rjs 

::■:>:■ S.3S 

14. M 9.45 



iCKOOLEHS' im 
U MJ TRACK* dm-pil* 
»tr 2 iti.1ti.cf ran from 
K% peducirw Ion - 
ir*1 teller pgrlanniiVf 
Jull tilth ICKoflnf on ■ 
hf»r ■ OCHOlM Iran 
and botlram a* IC Jfitf 
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DIGITAL MULTIMETER 
Single fuU.'V v* IC OfMf«V 
I in Large. PlSy 1 read 5 
J' ; dirj.:diiOlay fJWhcwn 
OMjralinn Ute vnlfl Hftglfc 9> 
bitlery SeYe*iiunChoni— 
I DC VolH. DC AmpK.Ohm* 
AC Volla. AC Ampi. Diode 
and Hrs-VD' Junchon. *«cJ- 
ibie Co*i I inuih/ Chtt^i 

fwkHl Cl.-vxjdK-..* 

*iv» DtniKD $10.00 



Send SASE lor FREE Flyer or send $1 00 post 39 
and Handling lor FREE COMPLETE CATALOG 
which includes coupon for SI DO OFF purehas 



WILD ROVER 

'•••..:•> ,,■-■■■■■ ./,::■:,,. j- 
Ooeralinrj molion is, 005 wilnowt ih« 
ui-e 01 a l*wfjr«J arm Enlramely lilt Oft 
and qH wilh Ion none Normally ijprn - 
raled 1 15 VAC. 1 * nmp'HO injlNaftm re- 
5HIJ1M (i 15 ■ ad-US by 1 60 IfttCk 
STDGh "lr- 1-9 K. A Up 

120flfl H. « si 2U 



SO/40 ROSIN CORE SOLDER 

Sloth L*fiQ<h. Waighl 

NO DiB .'it'll IDE , 

50Q75 Ofi? 9 1 5 

50076 Ofi? 25 4 

M«lf OtJJ JO h 

HSri 03J 33 1 5 

50019 013 M 5 4 

■lOOBO 033 175 1 




Tl WIRE 
WRAP 
SOCKETS 
Tin ptated 

phosphor bronze 
contact - 3 wrap 
1-99 



Slock 
No, No Pin.* 

11301 
11302 
11303 
11304 
11305 
1 | 205 
11307 
11308 
11300 



:S.40 

.59 

64 

,73 

,99 

1.12 

1.25 

1.52 

2,05 




EKI KITS come 
with alt parts 

necessary to 

assemble! 

■ Stock No, 83844 

TV Jammer Kit ^wtpes 

out" your TV 

screen ... $ 7.71 

*StockNo.aSSSO 

Whooper Alarm Kit 

makes a great alarm 

or siren $11.33 

MANY, MANY MORE 
KITS AVAILABLE IN 
FULL LINE CATALOG 



ELPAC POWER SUPPLIES- DC/DC CONVERTERS 



11201 

11202 
11303 
11204 

11205 

11206 

11207 

20fl 



1 36 1.55 1 1709 40 



Tl LOW PROFILE 
SOCKETS 
Tin plated 
copper alloy 
633 contact pins 
with gas tight seal, 
siocfc 

No Pini 1 "24 25-99 

*.10 S 09 

.14 13 




.16 
,18 
.20 
.22 
.24 
,26 
-40 



£.08 
.12 
.14 
.15 
.16 
.18 
.20 
.25 
.33 



JIHTEC ELPAC ■nP" 4 

Stack He. No. VolEiflv 

■:-.-.. M.V I. pi |V0C, 



OlltPu[ Ovlfiifl DirninvHT-l 



135S5 
13530 
IU37 
1M3B 
1313ft 
13530 
1.SW7VM: 
I3S31 
1353? 



CU409 3f>7.0 

CIUH 7. i.= ■ 
CB3SOS 2 L>I O 

cnitia a.o-T.0 

CBAfrdH 3u-I.O 
CB»14 3f>7.0 

CL3601 4.O-I.0 

CLM" 4 0- TO 
CL35Q3 *&7.Q 
CS.3ai2 4 D-T.D 
CL3S04 *.tt-T.Q 

CS.15U 4 0-T ;.i 



(VOC] .Mfc| 

12-0.U O-JB 

-11±0.i 0-3S 

lft-0 T 020 

■15*0.7 0-30 

35±D.7 D-1f3 

-aa±0.7 Q-lfJ 



T 3*0.4 

■iat*.* 
ia±o.7 

15X0.T 
2i±T.4 



Iftfl 



i«i l«e»i*» PHct 
.4Ai.51i3Q5 5 7.«5 

4fli. l'.(3.05 T.B1 

.48x51*3.05 T.S3 

.'8X511131,05 7.85 

.48N.5lnJ.05 r.85 

.481-51 1505 r.»5 

BnaiJEd 77 53405 

B5in.JH.7T I4..S5 

«i>'MJ.- 34 05 

55 ui. am. 77 hi; 

Ml.lM'l H-85 

53iii.7ii.7] > HH 
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Special of the Month! 



MODUTEC 

BATTERY TESTER 

Tests all balleries ranging 
from 1 35V to 4.5V. 
Controls: 

3- position switch provides 
ranges: 1.35r1.SV; 2.7-3.0V; 
4,05-4,5 V. Durable, pocke 
setf-contained. Test leads are 
permanently attached &■ >■ m r / 
^Stock No. 13733 ..., O J-?*. 
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W a, 



Th 9 Battery J ust Wrap - Tool 

■H'em ba11ery gwvH !06i wracn insj'ilecl 
«!•■ Hftufld 0J5 HUu«D«tlwilhfJut rw«cl 
'Lir pft-Curiing and prp (iFrcipino CCnnpltlt 
*Hh W ifld 1 M PI 30 AWG mrt 
SIM* No Dricnpi on p, EB 

11.140 !B»i:»rY.,u-j,i*jjptMiw,iri&!r 
^9 iin* ICOfr »AWG*H-t 84BH 

jBP h3Ml n e pticflm«n| b>l . . .9,05 

I3H4J 100'f Huts J<pl*CBrnBTi[*tf* 8 fl5 
i:jn-tj 100 fL *nir* Fcpl*zt<nflfli! w<** a .Si 
13344 1«iri inllrj* i«0ULemrnl *•'« 5.55 
1 .1,W{ 1 00 h i e*J 'cplaceTBii Mir-« LIS 



MINI-DRILL 



OK MACHINE AND TOOL ' 




Tih.s pc^laVc 7ian<! did r| 

it bourn drUlunrj Aunlli 

3.5O0' WM on 4 "M" MtKmM |a«I -KTlutiMfi 

SuppMd hi!h.o?i« 039 Mi).' t-: Drill tUPd 

ii dtr-F.;n^d hk« J rjr.il r/ ( n 'or Df kiu hoi» 

(MUne 
SlOC^ Nrj Drk)Mi(Kin PtKC 

133A6 HjnddWi *!h OJJ s.» t-1 

i. no W**ll 534.«5 

XjJJHi 1 H*cJji-f m*fi| fj<rt }»:l>nl 
} J? WlidMO'Jj 5.95 

334(1 Onll Uaid 15.05, 




IC INSERTION/ 
EXTRACTION KIT 

btwei D'P IC CnflOH *'■& 

■nitrt»riro-*:ciin'fOOdlH lUlCs 

Horn 14 is 4irj pmi tmivihj.1 

rruiigr COMhCWI s^iLtii'V 
C MtJSi m* and *<tfiAto w Oj"d 
*«iluflt :.!-.'. M ** 7 ,j 
133DS *0*d'^ 



PIN FORMING TOOL 

puts IC's on I heir -1-7- 

Iruergwlorcw '; 

spacingi. One srde is r 

Tor. 300 centers, F tip tool over tor devices 

on 600 centers Put device in toot and 

squeeze NEVJ , ANTI-STATIC MODEL 

ONE TOOL DOES Stock Ho - 10 ^°° *14.95 

Bthru 40 P1NS1 Stock No. 11 059 $12,95 



SOCKETWHAP IP 






■;.'■■:. 14pni 

13Z« IE0.P 

13?0? 'Sr.r- 

i am :■■■■.-'■ 

IJJH. IZD<fl 



1 iw* Si MeE&rt&tMfioMi 

"Mp^fi 10 h»rt|.ly ptfrl Alto 

*r.l» D" 1her-i Ira -tocil-on Cp*rt ujoi jb pm 

rvu»i fywtifirt *K S"i*«"l.« 13307 *r7^.n 

*it*l HWHT ■■■Jtfung l>t>ubJr 133^3 Ml.n 

ihcc'i-3 and .ceii.i 

*1 .82 per pacK 



IC EXTRACTOR 

One-piece, spring steel con- 
slruciion.WillextractaNLSI.MSI 
and SSL devices wilh a to 24 

>*» Slock Mo. ft - .- 
13313 S»2. 10 



OPCOA 

Sinofe Digil Disptays- Common 

Catnode 

Slock 

Ho. Color 1 10O 

12082 Red S1.12 S .99 

12085 Green 1.84 1.63 

12087 Yellow 1.92 1.70 

12089 Orange 2.08 1.84 



Right Angle Socket for Above 

Displays 
Stock 

No. 1 1 00 

11010 SI. 24 S .99 



OPTEL LCD's wilh pins 
I.D.D.D Stock No. 47005 
Stock No. 47006 



8S:eB 



Slock 

No. 

47005 

47008 
47007 



Stock No. 47007 

Description 1 1 

3Vidig,,,5" $ 5.95* S.50 
4 dig, .5" 5.95 S.SO 

4 dig, .7" 11.90 11.00 



28 8th St.. Box 410 
CO. Frenchtown, NJ0882 



raiipql TOLL 800-526-5960 | 

25 || j||L > J\ FREE In N J (201) 996-4093 S 



CIRCLE 82 ON FREE INFORMATION CARD 




1 




'250 BAtt 



NEW 
TechVOM 

WV-S47C 

Drop-proof. Fuse protected. 

High impact ABS plastic case. 

• 

Rugged, 

accurate taut-band meter. 

• 

Sensitivity 

20,000 ohms-per volt DC 

9.000 ohms-per volt AC 

• 

21 color coded ranges. 

• 

Snap action, 

dual detent range switch. 

• 

Temperature scale' 

[optional accessory) 

• 

User oriented 

"right angle" test leads. 






For $05.50 

Here's your best YOM value. 

It's compact, drop-proof (3 feet) and provides 21 
color-coded ranges— volts, mill lamps, ohms, 
temperature scale and decibels. True quality instru- 
ment for your portable applications. Tough, accur- 
ate, taut-band meter, fuse- protected. Sensitivity 
20,000 ohms/voit DC. High-impact case, colored 
bright orange. Snap action, dual-detent range 
switch. Range limits: 1000V DC and AC, 250 mA 
DC, one megohm, +200°C. Battery Test provision. 
Meter OFF position. Temperature scale (special 
probe optional). 

WV-547D. Same instrument in impact-resistant 
carrying case. Handle converts to tilt stand. 

(39.95 

Want full technical details and a demonstration? Call toll-free. 1-800-523-3696, for the VIZ distributor near you. 

Look to VIZ for value, quality, availability. 
Over 70 instruments in the line— PLUS full accessories. 

VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144 
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What's covered 

As to ihe course material itself, just 
about every 1 aspect of CMOS digital tech- 
nology that you might need to know is 
covered in seven units. For instance. Unit 
One discusses CMOS basics and summar- 
izes them. It then moves on through 
CMOS logic gates and how the devices 
are packaged. It also discusses CMOS 
characteristics including such things as 
input protection, propagation delay, and 
power-supply requirements . 

Unit Two takes that basic knowledge, 
which is also tested during the chapter by 



two programmed review tests, and applies 
it to interfacing considerations, such as 
logic levels, output drive, and fan-out. 
Interfacing techniques for various types of 
logic systems, including TTL and ECL, 
as well as such devices as operational am- 
plifiers. LED's, and optocouplers are dis- 
cussed. 

Taking that knowledge even further. 
Unit Three goes into CMOS logic, in- 
cluding basic logic gates, and discusses 
logic-gate topics including slate defini- 
tions, the one-input logic gate, the two- 
input logic gate, and the use of logic gates 
as switches. It then eoes through the vari- 
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COMPUTER PAPERBACK BOOKS 

Great Books For The Computer Hobbyist 

CHECK OFF THE BOOKS YOU WANT 
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ELECTHOMC TECHNOLOGY TODAY INC. 
P.O. Bo* 240. Massapeo.ua Park. NY 11762-0240 
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ous types of gates— and, n and. or, nor, 
exclusive or and exclusive nor as well 
as other two-input gates and then dis- 
cusses gates with more than two inputs. 
From there it goes on to DeMorgan"s 
equivalence, transmission-gate logic, and 
three-state logic. The unit concludes with 
a discussion of advanced logic techniques 
including data-selector logic, read-only 
memories, programmable logic arrays, 
and microprocessors. 

Unit Four takes the knowledge you 
have acquired in the previous three units 
and applies them to CMOS multivibra- 
tors. It discusses direct-logic circuits, 
bistable circuits, astable circuits, crystal 
oscillators, voltage-controlled oscilla- 
tors, monostable circuits, and duty-cycle 
integrators. It also presents some applica- 
tion guidelines and then moves through 
elocked-logic circuits and master-slave 
flip-flop applications. 

Building on that knowledge. Unit Five 
discusses counters and registers, includ- 
ing CMOS counters, counter applica- 
tions, and shift registers. 

Unit Six discusses some practical ap- 
plications of CMOS analog devices and 
includes a discussion of operational am- 
plifiers and their uses, as well as their 
limitations. Also covered is using CMOS 
analog-switches in such applications as 
sample-and-hold circuits, tracking tillers, 
microprocessor data-entry, and as video 
combiners. It also discusses the CMOS 
phase-locked loop and how it can be used 
as a low-frequency counter, digital ta- 
chometer, or a frequency synthesizer. 

All the knowledge you accumulate in 
the previous units is applied to advanced 
CMOS applications in Unit Seven. That 
unit goes into using CMOS information 
processing circuits, such as analog-to- 
digital and digilal-to-anaiog, sample- 
and-hold, and peak-detector circuits; fre- 
quency modulation and demodulation, 
and multiplexing and demultiplexing. It 
also discusses commutating filters and 
then moves onto various CMOS projects, 
including a code-practice radio transmit- 
ter, a camera shutter delayed-re lease 
timer, a capacitance meter, a multichannel 
adapter for single-trace oscilloscopes, 
and a CMOS electronic watch circuit. 

One thing you must note about the 
course is that you need certain items to 
complete it successfully, including the 
ET-3200B breadboard/trainer, an oscillo- 
scope, and a digital multimeter. Now, if 
you have a well-equipped bench avail- 
able, it should be no problem. But if you 
are just equipping yourself for this course, 
you will find the cost of the course rising 
significantly above the S79.95 price. The 
breadboard/trainer alone costs $99.95 
and a good, inexpensive oscilloscope can 
cost S300, or more. Still, those items are 
things that any workbench should have, 
and once they are purchased they are 
yours to use for many years to come. R-E 
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NEW! The first complete line of 
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From B&K-PRECISION, the Test Instruments Group of Dynascan Corporation... 

makers of Cobra Telephone products 





For quick line checks 




For comprehensive 
performance tests. 



the telephone line analyzer 

Allows you to quickly determine if the 

problem is in the phone itself or in the 

phone company tines. Tests for telephone 

line and ringing circuit operation and for 

defects in the telephone line cord. Small. 

compact, fast and easy to use, No 

external power required. No batteries to 

replace. Blister packed for quick 

merchandising; the Model 1042 sells 

itselt at a suggested 

refali price of 

$19.95 




the telephone product tester 

An in-shop or in-store tester that can be a profit 
source when you charge for telephone testing. A 
great way to instantly check-out customer returns 
Tests corded and cordless phone operation and 
automatic phone dialers for all basic functions; 
defects in line and hand set cords, tone or pulse 
dial operation, ringing circuit operation, sound 
volume and voice quality. Can also be used by 
non-technical personnel to screen returns before 
giving them to repair technicians. Statistics show 
that over half [he returns are good. 
ModeM045-$395 



FOR MORE COMPLETE TESTING 



Coming soon! 

The Model 1047 cordless telephone tester allows 

full radio frequency testing and alignment of 

base and portable units of cordless phones without 

expensive signal generators and deviation meters 



Coming soon! 

The Model 1050 telephone analyzer combines the 
features of the 1045 and 1047 for full analyzing 
and servicing of corded and cordless phones 
answering machines and automatic dialers 



Don't miss out on this expanding new service market! 
LEARN MORE AT YOUR LOCAL B&K-PRECISION DISTRIBUTOR 

Ou^Msaml corporation 

6460 West Cortland Street • Chicago. Illinois 60635 • 312 869-9087 

Intel nation,]! Sales. 6460 W CorllandSI , Chicago IL 60635 

Canadian Sales. Alias Eli>arQnic:s Oniann 

South and Cantial Amencan Sales. Empire Eiporteis. Plamupw. NY 11803 
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Professional Books That Help You Get Ahead -And Stay Ahead! 

jom the Ei ec t r onics and Control Engineers' 



Book Club® 
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THE McCRAW-HILL COMPUTER 
HANDBOOK: Applications, Con- 
cepts, Hardware. Software. Ed- 
ited by H. Helms. 992 pp., 475 illus. 
Everything you need to know about to- 
day's computer science and engineer- 
ing is here in this massive treasure trove 
of information. Covers everything from 
Boolean algebra to hardware selection 
techniques to artificial intelligence. A 
handy reference work that brings you 
right up to the minute! 
279/721 Pul. Pi., $79.50 Club Pr„ S49.95 

INTUITIVE IC ELECTRONICS: A 

Sophisticated primer for En- 
gineers and Technicians. By 

T. M. Frederiksen. 208 pp., (litis. 
Covering both the simplest and the 
most complicated IC designs, this 
lively, easy-to-read volume provides 
a sophisticated, non mathematical 
explanation of the basic internal 
mechanisms common to all semi- 
conductor devices. 
119/130 Pub. Pr. J19.95 Club Pr., $15.50 

SIGNALS AND SYSTEMS. By A. Op- 

penheirn, A. Willsky, and I. Young. 869 
pp., more than 350 illus. Presenting a 
comprehensive discussion of methods 
for analyzing discrete-time systems, this 
book thoroughly integrates discrete- and 
continuous-time concepts, covers un- 
derlying theories, and explores real -world 
applications. Includes a look at feed- 
back, convolution, and other concepts 
not treated in depth elsewhere. 
SS2B74-T Pub. Pr.. $32.50 Club Pr., $25.95 

RADIO HANDBOOK. 22/e. By W. Orr, 
7.J36 pp., more frian 1,300 illtis. 
Here's the latest edition of what is uni- 
versally regarded as the most useful ref- 
erence in the industry. It's a "course" 
in communications, a fact -packed ref- 
erence, and a how-to guide — all in a 
single book! 
592442-0 Pub. Pr., $39.95 Club Pr.. $33.95 

MICROPROCESSOR APPLICATIONS 
HANDBOOK. Editor-in Chief, D. F. 
Stout. 472 pp., 284 illus. At last— a 
reference guide to microprocessor 
applications to help you make your 
systems timely, versatile, and 
cost-effective. 
617/999 Pub. FT.. $39.95 Club Pr., $31.45 

MICROPROCESSOR AND MICRO- 
COMPUTER DATA DIGEST. By W. H. 

Buchsbaum and G. Weissenberg. 336 
pp., S3 block diagrams, 106 pin con- 
figurations. If you work with electronic 
devices that use microprocessor or mi- 
crocomputer integrated circuits, this 
much-needed book contains all the de- 
tailed technical data for every micro- 
processor IC that is currently listed as 
a "standard," off-the-shelf item, 
592935-9 Put. Pr. $29.95 Club Pr., $22.50 

VLSI SYSTEM DES1CN: When and 
How to Design Very-Large-scale 
Integrated Circuits. By S Muroga. 

496 pp., illus., includes self-test prob- 
lems. This book provides a straight-for- 
ward explanation of how to design the 
integrated circuit chips that are causing 
this electronics revolution. It focuses 
on every significant aspect of LSI/VLSI 
system design. 
582023-5 Pub. Pr.. $34.95 Club Pr., $26,50 



Keep up with current technology 
Sharpen your professional skills 
Be ready for new career opportunities 
Boost your earning power 
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New members! 
Any one of these great 
professional 
books 
for only ... 
as a premium with your 
1st selection! 



Spectacular values up to 



$82.50 



MODERN ELECTRONIC CIRCUITS 
REFERENCE MANUAL. % J. Markus. 
1,264 pp., 3,666 circuit diagrams. 
Complete with values of components and 
suggestions for revisions — plus the 
original source of each circuit in case 
you want additional performance Or 
construction details. 
404 461 Pub, Pr.. $74.95 Club Pr.. $57.95 

ELECTRONIC COMMUNICATIONS 
SYSTEMS. By W. D. Stanley. 566 pp., 
illus. Emphasizing the signal- process- 
ing functions of modulation and de- 
modulation operation, this book pre- 
sents the essentials of electronic 
communications in a logical, step-by- 
step sequence. 
582834-0 Pub. Pr.. $24.95 Club Pr., $19.95 

ANALYSIS AND DESIGN OF DIGI- 
TAL INTEGRATED CIRCUITS. By D, 

A. Hodges and H. G. Jackson. 448 pp., 
illus. One of the most comprehensive 
books in this field, this is a valuable 
working tool for those who design ICs 
as well as those who use them. It is the 
only book now available that covers its 
subject from a quantitative viewpoint. 
291/535 Pub. Pr„ $29.50 Club Pr., $23.95 



PCM AND DIGITAL TRANSMISSION 
SYSTEMS. By R. Owen. 320pp., 186 

illus. A highly useful volume that allows 
newcomers to the field to familiarize 
themselves with its problems and 
equipment in two weeks— instead of the 
three months it would ordinarily take. 
419/542 Pub. Pr.. $34.95 Club Pr., $25.95 

ELECTRONICS ENGINEERS' HAND- 
BOOK, 2/e. Edited by 0. G. Fink & D. 
Christiansen. 2,272 pp., 2,189 illus. 
This updated and enlarged edition cov- 
ers all the latest knowledge in the field, 
including new advances in integrated 
circuits, pulsed and logic circuits, laser 
technology, telecommunications, and 
much more, 
209/812 Pub. Pr.. $79.90 Club Pr., $57.50 

DIGITAL CIRCUITS AND MICRO- 
PROCESSORS. By H. Taub. 608 pp., 
heavily illus. This fast-paced, care- 
fully written guide gives you thor- 
ough explanations of all the basic 
principles of digital systems and 
logic design — plusa solid introduc- 
tion to microprocessors and micro- 
processor-based designs. 
829/455 Pub. Pr., $33.95 Club Pr.. $25.50 



INTRODUCTION TO RADAR SYS- 
TEMS, 3/e. By M. I. Skolnik. 698 
Pf>., 244 illus. This new edition of a 
widely used text on radar from the 
systems engineer's point of view 
brings you full discussions of the 
many major changes that have oc- 
curred in the field recently. 
579/091 Pub. Pr., $40.95 Club Pr.. J31.U0 

CIRCUITS AND SOFTWARE FOR 
ELECTRONICS ENGINEERS. By H. 

Bierman. 352 pp., 200 illus., outsized 
S'/sx 11 format. This collection of over 
340 proven — reliable circuits, com- 
puter programs, test methods, and de- 
sign tools have been selected because 
of the ingenious ways they adapt de- 
vices to other uses. 
052.433 Pub. Pr.. $35.90 Club Pr.. $27.95 

ANTENNA THEORY: Analysis and 

Design. By C. A. 8alanis. 876 pp., 
Illus. Packed with equations, de- 
sign procedures, and plenty of 
nuts-and-bolts know-how. this is 
the first place to turn for answers. 
5B2493-0 Pub. Pr., $41.95 Club Pr., $81.95 

HANDBOOK OF ELECTRIC POWER 
CALCULATIONS. Edited by A. Seid 
man, H. Mahrous and T. G, Hicks. 448 
pp., 300 illus. Here are £85 tested and 
proven procedures for handling the 
electric power problems most fre- 
quently encountered in actual practice. 
You'll find ingenious, time-saving ways 
to calculate fuel costs, motor effi- 
ciency, and power output. 
569/617 Pub. Pr., $39.50 Club Pr., $29.95 

DIGITAL COMMUNICATIONS. By J. 

G. Proakis. 624 pp., illus. Two features 
make this reference and guide a real 
standout: (1) minimal math is required 
to understand it. and {2) it contains a 
wealth of never-before-published ma- 
terial, including information about 
spread spectrum signals. 
509/271 Pub. Pr., $37.50 Club Pr., $29,59 
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HANDBOOK OF PRACTICAL ELEC- 
TRICAL DESIGN. By J. F. MePartland. 
416 pp., 300 fflus. This volume pro- 
vides a step-by-step explanation of de- 
signing electrical systems for indus- 
trial, commercial, and residential 
applications. Packed with helpful tips 
for saving time and complying with code 
requirements from branch circuits to 
wiring size. 
156 95X Pub. Pt.S39.5U Club Pr., 527.50 

DIGITAL LOGIC DESIGN. By 8 Holds 
worth. 338 pp., 192 fflus. All of the 
recent advances in digital design tech- 
niques are presented here in depth. It's 
both a text covering basic concepts and 
a practical guide to design techniques 
for combinational, clock-driven, and 
event- driven circuits. 
582852-9 Pub, Pr., J39.S5 Club Pr., iZ7.SC 



OPTICAL FIBER SYSTEMS: Tech- 
nology, Design, and Applica- 
tions. 8y C. K. Kao. 197 pp., illus. 
From a basic explanation of optical 
fiber systems to the economic 
ramifications of their use, this vol- 
ume provides full coverage of a 
rapidly changing field. 
332/770 Pub. Pr, $29.50 Club Pr.. $23.95 

ELECTRONICS ENGINEERING FOR 
PROFESSIONAL ENGINEERS' EX- 
AMINATIONS. By C. R. Hafer. 336 
pp., more than 200 illus. Actually 
two books in one— a quick prepara- 
tion manual to help you pass your 
P.E. exams on the first try and a 
rich source of practical electronics 
engineering information and 
know-how. 
254/303 Pub, Pr„ J29.95 Club Pr., Ht.50 
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ELECTRONIC COMMUNICATION. 

4/e. By R. L. Shrader. 801 pp., 870 
illus. This thoroughly updated edi- 
tion offers all the theory and fun- 
damentals you need to prepare 
yourself for the FCC commercial 
and amateur grade license exami- 
nations—and pass them the first 
time! 
571/593 Pub. Pr.. J28.50 Club Pr.. 120.99 

STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS, 11/e. By 
D, G. Fink and H.Beaty, 2,448 pp.. 
1,414 illus. Today's most widely 
used source of electrical engineer- 
ing information and data serves 
you as no other single work when 
you need detailed, timely, and reli- 

209/74X Pub. Pr., 174.95 Club Pr.. $53.95 

INTEGRATED CIRCUITS APPLICA- 
TIONS HANDBOOK. By A. H, Seid- 

man. 673 pp., illus. This Handbook 
presents information on everything from 
TTL, ECL, MOS, and CMOS logic fam- 
ilies to semiconductor and bubble 
memories. The emphasis is on appli- 
cations, with a minimum of theory. The 
math used is essentially limited to sim- 
ple arithmetic and elementary algebra. 
582860-X Pub. Pr„ $39.95 Club Pr., $29.95 
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Why YOU should join now! 

■ BEST AND NEWEST BOOKS IN YOUR FIELD - Books are selected from a wide 
range of publishers by expert editors and consultants to give you continuing access 
to the best arid latest books in your field. 

■ BIG SAVINGS — Build your library and save money tool Savings ranging up to 
30% or more off publishers' list prices — usually 20% to 25%. 



BONUS BOOKS — You will immediately begin to participate in our Bonus 
Book Plan that allows you savings up to 70"« off the publishers' prices of 
many professional and general interest books! 



■ CONVENIENCE — 12-14 times a year (about once every 3-4 weeks! you receive 
the Club Bulletin FREE. It fully describes the Main Selection and Alternate Selec- 
tions. A dated Reply Card is included. If you want the Main Selection, you simply do 
nothing — it will be shipped automatically. If you want an Alternate Selection —or 
no book at all —you simply indicate it on the Reply Card and return it by the date 
specified. You will have at least 10 days to decide. If, because of late delivery of the 
Bulletin you receive a Main Selection you do not want, you may return it for credit 
at the Club's expense- 
As a Club member you agree only to the purchase of three books (including your 
first selection! during your first year of membership. Membership may be discon- 
tinued by either you or the Club at any time after you have purchased the first 
selection plus two additional books. 

Other McGraM -I HI! Book Clubs: 

Architects' Book Club ■ Byte Bank Club ■ Chemical Engineers' Book Club 

■ Civil Engineers' Book Club • Mechanical Engineers' Book Club 
Fnr more information, write to: 

McGraw-Hill Book Clubs, P.O. Box 582, Hlghlslown, New Jersey OBSZO 



Be sure to 
consider these 
important 
titles as well! 



LARGE SCALE INTEGRATION: De- 
vices. Circuits, and Systems, By M . 

J. Howes t D. V. Morgan 

5S2851 -0 Pub. Pr . S3 5. 95 Club ft, S21S5 

MICROWAVE SEMICONDUCTOR 
ENGINEERING. By J. F White. 

5125SM Pub. Pr., 52! 50 Club Pr. S23.50 

MICROPROCESSOR SUPPORT CHIPS: 

Theory. Design, and Applica- 
tions. By T. J. Byers. 
835 113 Pub. Pr, 539.50 Club Pr, S3I.D0 

ENGINEERING FORMULAS, 4/e. By 

K. Gieck. 

232/I9S Pub. pr. S 16.95 Club Pr.. SUM 

DIGITAL HARDWARE DESIGN. By J. 

B. Peatman. 

491/321 Pub. Pr.. 131.50 Club Pr.. 12 1 VI 

ELECTRONICS DESIGNERS' HAND- 
BOOK, 2/e. By L J. Giacoletto & R. 
Landee. 
231/494 Pub. Pr, S»! SO Club Pr., 159.95 

HANDBOOK OF OPERATIONAL 
AMPLIFIER CIRCUIT DESIGN. By D. 
E. Stout &M. Kaufman. 
517:9?X Pub. Pr, 139.51! Club Pr, 129.00 

ENGINEERING MATHEMATICS 
HANDBOOK, 2/e. By J. J Tuma. 
6S4.'Z9I Pub. Pr. JJ4.M Club Pr.. SIS.9S 

MICROELECTRONICS By i. 

Millman. 

4237271 Pub. Pr.. S3 1.50 Club Pr. 12 J. 10 

INTRODUCTION TO THE THEORy 
AND DESIGN OF ACTIVE FILTERS. !:. 

L. P. Huelsman tRE. Allen 

301 513 Pub. Pr, 135.50 Club Pr, S27.00 

ELECTRONICS CIRCUITS NOTE- 
BOOK, Edited by S. Weber. 
192 i4a Pub. Pr, 535.50 Club Pr.. J27.50 



MAIL THIS COUPON TODAY 



McGraw-Hill Book Clubs 

Electronics and Control Engineers' 

Book Club® 

RO. Bo* 583, Htghtstown, New Jersey 08520 

Please enroll me as a member and send me the two 
books indicated, billing me for the.S2.S3 premium and 
my first selection at the discounted member's price, 
plus local tax, shipping, and handling charges. 1 agree 
to purchase a minimum of Iwo additional books dur- 
ing my first year of membership as outlined under the 
Club plan described in this ad. A shipping and han- 
dling charge is added to all shipments. 



'M 



Write Code N'o. of 
S2-.89 selection here 



Write Code No. of 
first selection here 



Signature . 

Name 



Address/Apt. # 
City 



State . 



,Zip . 



This order subject to acceptance by McGraw-Hill. All 
prices subject to change without "notice. Offer good 
onlv to new members. 
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GET A GRIP ON 
RECISION WORK. 



With Vacate Ultra Precise™ Pliers. 

Vaco's finest quality pliers. Superior design for maximum precision in 
cutting, bending, forming and assembly work. In 14 of the most popular 
styles and shapes. Each precision machined of fine alloy steel for long life. 
With cutters finely hand-honed to assure 
perfect alignment. Pliers come packed 
in handy, plastic storage container. 



^ 



With Vaco's Professional Pliers.^ 

Today's outstanding value in compact, high-efficiency 
pliers for delicate precision work. Made of forged 
steel for exceptional strength. With triple 
hardened cutting edges, hand-honed 
and mated. 9 styles cover 
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PRECISION 
PLIERS 



Builds tools like your job depends on it.™ 
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NEW IDEAS 



Light-sensitive timing circuit 



MANY LIGHTS AROUND THE HOUSE ARE 

turned on at sunset and kept on for say 
three or four hours, and then turned off. 
Because the same routine is followed al- 
most every 1 day, the lights can be automat- 
ically controlled by a light-sensitive 
circuit combined with a timer. The circuit 
could be used to turn on not only lamps or 
security lights; it could also turn on an 
electric blanket or any other electrical de- 
vice when the light level falls to a pre- 
determined point. Then, the timer could 
keep that device turned on for a pre-set 
time period before it shut it off. Figure 1 
shows such a circuit. 

How it works 

The circuit is powered by a single-end- 
ed 12-volt DC supply (not shown) consist- 
ing of a 1 2. 6- volt transformer and a 7812 
voltage regulator. Though a regulated 
supply isn't really necessary, it docs im- 
prove the timer's accuracy. The 741 op- 
amp is used to form a comparator with 
hysteresis that monitors the outside light 
level using a photoresistor. That means 
that the comparator's output goes high 
only after the input to pin 3 crosses a 
certain DC value (determined by R2). The 
feedback applied to pin 3 of the compara- 
tor causes the output to remain high until a 
negative voltage of sufficient quantity to 
overcome the feedback is applied. Only 
then will the output change slates. Note 
that there are two switching voltages. In 
the dead zone (the area between the two 
switching voltages), the output will re- 



main in the same state that it was pre- 
viously set to. In other words, if the 
output is high, it will remain so as long as 
the input is in the dead zone. 

Resistor Rl and photoresistor SRI form 
a voltage divider. Rl should be selected to 
have the same resistance as SRI at the 
light level at which the lamp is to be 
turned on. The photoresistor should be 
mounted near a window and shielded 
from the lamp that it is to control; or it can 
be mounted in the same enclosure as the 
other components if the device is to be 
mounted near a window. As the light level 
drops, the phototesistor increases in resis- 
tance. "That increased resistance causes a 
greater voltage drop across the photoresis- 
tor; an equal voltage is applied to the non- 
inverting input to the comparator through 
the 120-kilohm resistor. When the voltage 
at the non-inverting input reaches a level 
that's about equal to the voltage at the 
inverting input of the op-amp, its output 
goes from low to high. The level at which 
that change occurs is controlled by R2. 

When the comparator's output goes 
high, a pulse is generated through capaci- 
tor CI that triggers the 2240 timer. The 
timer stays on for a set period that is deter- 
mined by capacitor C,' (10 p.F) and resistor 
R, (8.2 megohm), With the component 
values shown, the timer period is about 3 
hours with switch S3 open and about 
twice as long with it closed. 

The timer's output is sent to the inver- 
ter, transistor Ql . The output of that tran- 
sistor, taken from the collector, is used to 




turn transistor Q2 on and off. When Q2 is 
turned on it completes a path to ground 
through the MOC3010 optocoupler for an 
internal LED. That LED triggers a triac 
driver or diac and that, in turn, triggers 
the triac in the lamp circuit. When the 
triac is turned on current flows to the 
lamp. 

The LED in series with the optocoupler 
serves as a pilot light. The LED lights to 
indicate that the circuit is in operation. 

Switch SI is used to manually start the 
timer by applying a high input to the timer 
at pin 11; while, S2 is used to stop its 
operation by applying a high to the timer's 
reset at pin 10. Any or all of the switches 
can be eliminated if the functions they 
control are not needed. The optocoupler 
and triac. can be replaced by a relay if 
d e s i red . — J oh i A . Wen Ft- E 



NEW IDEAS 

This column is devoted to new ideas, cir- 
cuits, device applications, construction tech- 
niques, helpful hints, etc. 

All published entries, upon publication, will 
earn $25. In addition, for U.S. residents only, 
Panavise will donate their model 333 — The 
Rapid Assembly Circuit Board Holder, having 
a retail price of S39.95. It features an eight- 
position rotating adjustment, indexing at 45- 
degree increments, and six positive lock posi- 
tions in the vertical plane, giving you a full ten- 
inch height adjustment for comfortable work- 
ing. 

I agree to the above terms, and grant 
Radio-Electronics Magazine the right to 
publish my idea and to subsequently re- 
publish my idea in collections or compilations 
of reprints of similar articles I declare that the 
attached idea is my own original material and 
that its publication does not violate any other 
copyright. I also declare thai this material has 
not been previously published. 



Title of Idea 



Signature 



Print Name 



□ate 



FIG.1 



Street 



City State 

Mail your idea along with this coupon 
to: New Ideas Radio-Electronics, 
200 Park Ave, South, 
New York, NY 10003 



Zip 
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THE DRAWING BOARD 



Generating sinewaves with the 4018 

ROBERT GROSS BL ATT 



BY THIS TIME WE SHOULD ALL BE FAMIL- 

iar with the unbreakable first rule of elec- 
tronic design: Brainwork before board 
uvrk. If you can't get it down clearly on 
paper, you can't design it. much less build 
it. (I believe that there's some sort of natu- 
ral law that governs the relationship be- 
tween the weight of the finished product 
and the paperwork it generates. If anyone 
knows what it is. please let us know!) 
Paperwork always chops mind-boggling 
design problems down to a manageable 
size and also lets you concentrate all your 
energy on specific design problems. 

Last month we spent a little time break- 
ing down the problem of using the 4018 to 
generate sinewaves. Although that's cer- 
tainly not the most complex problem 
you'll ever see. it is important to remem- 
ber that the design approach that you take 
is as important as the design itself. As a 
matter of fact, the initial approach will 
more often than not shape the final prod- 
uct. 

Generating sinewaves 

Take a look at the output waveforms of 
the 4018 shown in Fig. I. It puts the pro- 
cedure to follow (and the problem it 
causes) in black and white for us to look 
at. And it should give you some idea as to 
how to go about using that IC. As you can 
see. the 4018 provides phase -shifted out- 
puts that are delayed by exactly one in- 
coming clock pulse. Not only that, but 
we've already seen that the output duty 
cycle is nice and square. If we sum the 
outputs together properly, we can produce 
a digital waveform that can be filtered to 
any degree of smoothness desired by the 
circuitry that's tied to it's output. 

If the outputs (Oj through q s ) of the 
401 8 are added together using equal value 
resistors, we're going to wind up with the 
very familiar and entirely predictable 
waveform shown in Fig. 2-a. If you squint 
your eyes and imagine the waveform to be 
all smoothed out you'll see that the best 
that we can hope to get from the circuit in 
Fig. 2-b is a triangular wave. Obviously, 
our approach is on the right track but the 
problem is a little more complex than it 
first appeared. While, it is evident that we 
have to add the IC's outputs together, it 
should also be evident that we have to give 
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FIG. 2 

more thought to how we do it. The shape 
of the wave that's generated by the 4018 
depends on the values chosen for the sum- 
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ming resistors. Determining the values of 
those resistors, however, is something 
else. There's no way to avoid doing some 
math; but let's see if there's some way to at 
least cut the required calculations down to 
a slightly less formidable size. Once 
again we have some paperwork to do. 

Now, as everybody knows, there are 
lots of different ways to go about solving a 
problem. Which one you pick depends on 
the problem, but remember that the idea 
behind all of them is to cut down the 
amount of work you have to do. Let's 
attack our problem with the most basic 
approach — common sense! 

In Fig. 2-a we see a composite output 
waveform from Fig. 1 and we have also 
overlaid it with an approximation of the 
sinewave that we're trying to generate. 
Certain things should become clear al- 
most immediately. 

As the sinewave approaches its max- 
imum positive and negative values it flat- 
tens out. The staircase shape that was 
generated using equal value resistors has 
sharp peaks at those points and therefore, 
doesn't really fit the curve. That simple 
observation leads us to a sledgehammer- 
type fix. All we have to do now is to lose 
the output of the 4018 that's causing those 
peaks. In practical terms that means get- 
ting rid of the o 5 output. As you can see 
from Fig. 2-b, we're using that output for 
two purposes; It's one of the data outputs 
continued on page IJ3 
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The best-looking way to keep your TV performing 
up to par may be ri ght here before your eyes! 

D 




Zenith Sales Company / Service, Parts & Accessories Division / 11000 Seymour Avenue/ Franklin Park, Illinois 60131 



The world Famous Simpson 26 

over 3,000,000 sold 
and Still the world's 
Most Preferred, 
Multimeter. . . 
Analog or Digital 



Does Things 

That Even the Best Digitals 

Are Unable to do, including Ours 

(And We Have 16 of the Best!) 

• "Instant" continuous null, peak, trend and continuity 
indications 

• High Immunity to transients and RF Interference 

• Does not generate EMI (electromagnetic interference) 

• dB ranges at no extra cost 

• Highest common mode and normal mode rejection 

• Resistance indication from zero to infinity 

• Self-powered on all voltage, current and dB 
ranges — no batteries or AC line connections 

• Reliable, accurate performance, even under extreme 
environments 

• Easy, low-cost maintenance — no expensive "chips" 
to fail 



UL Listed per UL 1244 "Standard for Safety— Elec- 
trical and Electronic Measuring and Testing 
Instruments" 

Plus a complete line of UL Recognized test accessor- 
ies — test leads, amp-clamps, H.V. probes 
Options include mirrored scale, overload relay protec- 
tions, ever ready case, roll top carrying case, et al. 




SIMPSON ELECTRIC COMPANY 

A Katy Industries, Inc. Subsidiary 

853 Dundee Avenue, Elgin, Illinois 60120-3090 

(312) 697-2260 • Telex 72-2416 • Cable SIMELCO 

IN CANADA: Bach-Simpson, Ltd., London, Ontario 

IN ENGLAND: Bach-Simpson (U.K.) Ltd., Wadebridge, Cornwall 

IN INDIA: Ruttonsha-Simpson Private, Ltd., Vikhroli, Bombay 



And for Those People Who Want a Digital as Well as an Analog VOM. , .Simpson Has the Largest Line 

of Hand-Held, Hand Portable and Bench-Portable DMMs 




NEW PRODUCTS 



For more details use the free 
information card inside the back cover 



WIRE- WRAPPER, model BJW-3, is a bat- 
tery-powered version of the Just Wrap tool. A 
bit compresses insulated wire against the 
wrap post in such a way that the post edge 
cuts through the insulation and makes con- 
tact with the wire conductor. That allows the 
user to wrap directly from a wire reel or spool 
without precutting or prestripping, and makes 
it possible to wire continuous strings across 
any number of points with a single, continu- 
ous insulated wire. The string may be ended 
at any point with a built-in cutting mechanism. 
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The model BJW-3 is operated by two re- 
chargeable nickel -cadi urn batteries (not in- 
cluded). It comes with a bit and sleeve, and a 
100-foot spool of 30 AWG wire. Refill spools 
are available in 100-foot lengths and in four 
colors: blue, red, white, and yellow. 

The model BJW-3 is priced at $59,95,— OK 
Industries, Inc., 3455 Conner Street, Bronx, 
NY 10475. 



DATA-ACQUISITION SYSTEM, model 
DT2818, is a simultaneous sample- a rid -ho Id 
data-acquisition system for the IBM personal 
computer. It provides simultaneous analog- 
input and analog-output capabilities, as well 
as digital I/O and clock functions. With an 
analog input throughput rate of up to 27.500 
samples per second, the model DT2818 is 
useful for physiological and speech research, 
as well as multiparameter materials testing 
and applications requiring auto- and cross- 
correlation techniques. 

The model DT2818 combines the utility of 
multi-channel signal freezing with the flex- 
ibility and low cost of personal-computer-con- 
trolled data acquisition. Using a 12-bit 
simultaneous sample and hold analog-to-dig- 
ital converter system, the user is allowed to 
take a snapshot of up to four high-level ana- 
log-input channels, freezing their values in- 
stantaneously (within ±5 nanoseconds). 
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Subsequent analog-to-digital conversions 
can occur at up to 27,500 samples per sec- 
ond. 

An accessory available for use with the 
model DT2818 is the model DT707 screw 
terminal panel with integral cable. The model 
D 770 7 provides an easy connection scheme, 
via screw terminals, for all analog and digital 
signals. 

The single unit price for the model DT2818 
is $1585.00. The model DT707 is priced at 
$149.00. The model DT2818 is shipped com- 
plete with a comprehensive user manual, 
which includes example BASIC programs. — 
Data Translation, 100 Locke Drive, Marl- 
boro, MA 01752. 



RECHARGEABLE SPRAY CAN, the Jenni 
Can can be pressurized to about 50 psi with a 
bicycle pump, footpump, or service station 
airline, it is useful in the garage, workshop 

and in engineering jobs, delivering lubricants, 
rust inhibitors, cleaning solvents, penetrating 
oil, and de-icer. In electronics, it is useful to 
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apply contact cleaner, light lubricants, and for 
dust blowing. The Jenni Can is priced at 
S19.5Q— Scandex, Inc., 87 Crescent Road, 
Needham, MA 02194. 



MARINE DEPTH INDICATOR, the Polaris 
DI480, has an alarm which sounds if the 



AUDIO (■)» 
KITS 

POWER AMPLIFIERS 



MOSFET 




$219.95 



120 WATT 
RMS (Mono) 

ILP MOSFET power amplifiers are Ihe logical choice 
foi superb performance, compact size, excellent 
design, ease ol assembly, and bargain pnces! All 
models use famous ILP audio power amplilier 
modules, factory pre-assembled with bonded heal-stnk 
and tested Assembly is quick, easy, and assured 
Each model features an ILP toroidal power 
transformer halt the weight and size of conventional 
transformers, loroids are also much quieter. ILP 
MOSFET power amps give no-compromise state-ot- 
ihe-art performance; frequency response 15Hz - 
100kHz l-3dbl. harmonic distortion 005% ilkKz) 
signal-lo-noise ratio 1 OOdb. slew rale 2(h ps Each kit 
mounts into a precision die-casf aluminum chassis 
Like all ILP products. MOSFET power amp kits carry a 
fiire year limded wananiy Also available MODEL 
UP50 60 watts HMS MOSFET amplilier St 59.35 
Available direct and trom selected dealers 
. Write tor details 



CALL TO LL-FREE TO ORDER 800-833-8400 
In New York call (716) 874-55 10. 

Mail orders accepted. VISA, Mastercard or checks. 

imi StttSSmnE ELECTRONICS, INC. 



GLaDSTOtlE 



1585 Kennwe Avenue Buffalo. Net* York 14217 

In Canada: Gladstone Electronics. Toronto 800-258-3640 
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TOROIDAL Si- 
Power 
Transformers 
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CALL TOLL-FREE TO ORDEH 800 -833-8400 
In New York call (71 B) 874-5510. 
Mail orders accepted. VISA, Mastercard or checks. 
GL3DSTOI1E electronics, inc. 

1535 Ken more Avenue Buffalo. New York 14217 

In Canada: Gladstone Electronics. Toronto 800-263-3640 
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MAILORDER 
CATALOG 

Tuners, 
amplifiers, j 
effects, 
keyboards, 
studio equi 
drum comi 

easy to assemble kits, 
books &more.... 




name. 



address . 



city. 



. state . 



.zip 



RBiA Electronics, Inc. 

Dept'VR . 1020 W. Wilshire Blvd. 
Oklahoma City, OK 73116 
I 800-654-8657 SAM -5PM CST M-F. 
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Tests LEDs, UJTs, SCRs, 
bipolar transistors, 
diodes FAST! 
(Logic 

pulser 
too.) 




Read and you'll agree; Pulsar 3R Is the most sophisti- 
cated go-nogo probe-sly I e tester in the business— 
which is why thousands are using il for fast out-ol or in- 
circuit analysis. Using it how? Here are some ways. 

• Identities emitter, base, collector: pnp or npn; silicon 
or geranium. 

• Spots leaky, open, shotted, low-gain transistors. 

• Checks LEDs: identifies cathode and anode: and 

segments of numeric and alphanumeric LEDs. 

• Tests P-channel and N -channel FETs. 

• Functions as a logic pulser: pulls low to high, high to 
low. 

Alter a week wilh Ihe 3R you'll wonder how you ever did 
without it. 
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Pulsar Technology Systems Inc. 

126-16 Northern Blvd. Flushing, NY. 11368 

Telephone 212-157-5553 

Ship 3R Transistor Testers at S69.95 ea. tor which I 

enclose my check Q money order O. Please ship 
C.O.D. G. 

We pay shipping in USA. Dealer inquiries tnv<ted. 

NAME . 



ADDRESS. 

CITY . 



STATE. 



ZIP- 



New York State residents add applicable sales tax. 
CIRCLE 71 ON FREE INFORMATION CARD 
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depth varies above or below any range the 
user specifies. The unit can read depth up to 
480 feet. It also features a backlit liquid -crys- 
tal display that shows normal depth and shal- 
low- or deep-alarm depth settings. The 
display can be set to read out in either teet or 
fathoms in tenths. Variable controls are used 
to set the shallow- and deep- alarm functions. 
Additional features include an external buzz- 
er jack, a mounting bracket, and power cord. 
The Polaris DI480 is priced at $329.00 — 
Regency Electronics, 7707 Records St., In- 
dianapolis, IN 46226. 



AUDIBLE CONTINUITY TESTER, model 
137, comes complete with an adaptable 
probe end that allows it to accept any probe in 
Descos catalog. The standard probe, which 
is shipped with the unit, will meet most com- 
mon testing needs. The model 137 gives a 
combination audible and visual response to a 
complete circuit, and is capable of polarity 




N 
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testing. Input impedance is 150 ohms. The 
model 137 comes complete with two 1.5- volt 
A A batteries, operates at 3 volts, and draws 5 
mA current. It is priced at $22.50 — Desco 
Industries, Inc., 761 Penarth Avenue. Wal- 
nut, CA 91789. 

TWIST-ON BNC CONNECTOR, model 
203040, has a body length of only 1.23 
inches, for applications where space is lim- 
ited. No solder or special toots are required for 
installation. The model 203040 is in one piece 
and there are no loose parts. It is designed for 
operation in the 0-4 GHz frequency range at 




500 volts, has an impedance rating of 50 
ohms nominal, and is for installation on 
RG-59 or RG-62 cable. The model 203040 
twist-on BNC connector is priced at $2.29 — ' 
Ava Electronics Corp., 4000 Bridge Street, 
Drexel Hill, PA 19026. 



FIBER-OPTIC LINK SYSTEM, the EDU- 
UNK, is a TTL data-transmission system, de- 
signed specifically as an educational tool. 
The EDU-UNK package includes a transmit- 
ter, receiver, and a 1 -meter length of pretermi- 
nated fiber-optic cable. The kit, sold in 
unassembled form, demonstrates the princi- 
ples of fiber-optic transmitter and receiver de- 
sign. It comes with instructions, theory of 
operation, and tutorial information. The EDU- 



EDU-LINK 

* GOMft-FTETTl.* DATA TAAhSMSSION SYSTEM 
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LINK is priced at under $20.00 — Advanced 
Fiberoptics Corp., 637 S. Hayden Road, 
Tempe, AZ 85281. 



CONTACT ENHANCER, Tweek, is a fluid de- 
signed to reduce contact resistance in low- 
power circuits. The better the contact, the 
cleaner the signal. Connections treated with 
Tweek act as if either the conductivity of the 
contacting metal surfaces has increased or 
the contact surface area has been multiplied 
by a significant factor. 

Tweek is a nonconductive fluid that in- 
creases conductivity on a molecular level 
when applied as a thin coating. By filling in 
microscopic gaps in a metal-to-metal contact. 
Tweek multiplies the apparent contact sur- 
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faces and decreases contact resistance. 
Among its applications are audio and video 
interconnects, phono cartridge and head- 
shell pins, antenna connections, computer 
connections, and battery terminals. It is sold 
in 0.5-cc applicator tubes, and the suggested 
list price is $15.00 — Umiko, PO Box 5046, 
Berkeley, CA 94705. R-E 



DESIGNER'S NOTEBOOK 



Low-voltage amplifier circuits 



ROBERT GROSSBLATT 



DIGITAL AND ANALOG CIRCUITS LACH 

have their own unique set of design prob- 
lems. Very often what is a major consid- 
eration in one field doesn't even appear in 
the other. There is, however, one problem 
that is common to both analog and digital 
circuits: the problem of tailoring real 
world signals so thai they can be handled 
by whatever circuitry that is being de- 
signed to follow them. 

The output of many real- world sensors 
(from microphones to keyboards to trans- 
ducers) need a certain amount of con- 
ditioning before they can be reliably 
processed by either analog or digital cir- 
cuitry. One of the most frequent problems 
that turns up is thai the voltage level com- 
ing out of the input device is just too low 
to be used by the following circuitry. Be- 
cause of that, those signals must be ampli- 
fied to a usable level. This month we'll 
look at two general-purpose amplifier cir- 
cuits. The first uses a single transistor and 
the other a CMOS IC. Either one can 
really come in handy when you're faced 
with the problem of low-voltage input sig- 
nals. We'll look at the transistor amplifier 
first. 

Transistor amplifier 

Figure I shows a simple single-transis- 
tor amplifier that can be used anytime you 
need a boost for a signal that's in the 
microvolt range. That circuit can be as- 
sembled from the sort of spare parts that 
fall into the cracks of your parts box. Not 
only that . but the it uses so few parts that it 
takes up less space on a PC-board than an 
IC, In addition, the circuit has a fiat fre- 
quency response across the audio spec- 
trum and a gain of about 100 with (he 
component values shown. None of the 
component values are particularly crit- 
ical, therefore a wide range of substitu- 
tions can be made without seriously 
affecting the performance of the circuit. 

The gain of the circuit can be lowered 
by dropping the value of feedback resistor 
R2. And the capacitor values shown can 
be changed if you don't happen to have 
those values on hand. Transistor Ql is a 
small-signal high-gain NPN transistor: 
substitutions can be made here as well. A 
2N2222 transistor can be used but it will 
give you a lower gain than the 2N3391 
shown: again it's a matter of trial and error 
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FIG, 1 



ground to just about the supply rail, and 
so on. The response of the circuit can be 
easily tailored to satisfy a wide range of 
circuit conditions. 

The gain of that circuit is determined 
solely by the ratio of the feedback resistor 
(R2) to the input resistor (Rl). And the 
frequency response is a function of the 
input capacitor. Keep this circuit in mind, 
it can make life a lot easier when the 
output signal for the circuit you're design- 
ing needs a bit of amplification. Just 
round up three spare inverters and your 
problem is solved. The only thing to re- 




V IN< 



,i 



at 

10QK 



ICI-a 

1/64049 



+V 



ICI-b 
1/G 4049 






ICl-c 
1/6 4049 



> v i 



OUT 



FIG, 2 



on one hand, and how much gain you 
need on the other. 

The circuit can be used anytime that a 
really low input signal needs to be boosted 
to a workable level . Anyone who has ever 
had to deal with the output level of a 
dynamic microphone (in the microvolt 
range) will find that little amplifier really 
handy because it will boost the mike's 
output signal level enough so that it can be 
fed into a standard line input. The other 
low-voltage amplifier circuit that we will 
look at uses CMOS inverters rather than a 
single transistor. 

CMOS amplifier 

The second amplifier circuit is shown 
in Fig. 2. It uses three sections of a CMOS 
4049 hex inverter IC (but any CMOS in- 
verter can be used). It features a high input 
impedance. It also features all the good 
things we've come to expect from CMOS: 
a wide power-supply range, high noise- 
immunity, an output that swings from 



member is that the output voltage won't 
be at ground potential when you remove 
the input signal. Since we're using the 
inverters in a linear mode, the output volt- 
age will always return to V/2 (where V is 
the supply voltage). If that presents a 
problem you can always take care of it 
with a capacitor or some other scheme at 
the output. R-E 




"Dad. relt me about your deprived child- 
hood ... no computers, videogames ..." 
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Now electronics technicians can get into VCR Servicing quickly and easily 

Learn professional VCR servicing 

at home or in your shop 

with exclusive videotaped 

demonstrations 



Today, there are more than 10 million 
VCRs in use, with people standing in 
line to have them serviced. You can 
bring this profitable business into your 
shop with NRI professional training in 
VCR servicing. This top-level training 
supports the industry's claim that 
the best technicians today are those 
who service VCRs. 

Integrated Three-Way 
Self-Teaching Program 

In one integrated program, NRI 
gives you a study guide, 9 instructional 
units, 2 hours of video training tapes 
accompanied by a 32-page workbook 
that pulls it all together. At home or in 
your shop, you'll cover all the basic 
concepts of video recording, mechani- 
cal and electronic systems analyses, 
and the latest troubleshooting tech- 
niques. Your workbook and instruction- 
al units also contain an abundance of 
diagrams, data, and supplementary 
material that makes them valuable addi- 
tions to your servicing library. 

The "How-To" Videotape 

Your NRI Action Videocassette uses 
every modern communications tech- 
nique to make learning fast and easy. 
You'll enjoy expert lectures and see 
animation and video graphics that make 
every point crystal-clear. You'll follow 
the camera eye into the heart of the 
VCR as step-by-step servicing tech- 
niques are shown. Both electronic and 
mechanical troubleshooting are covered 
. . . including everything from com- 
plete replacement and adjustment of the 
recording heads to diagnosing micro- 
processor control faults. 

Plus Training On All The 
New Video Systems 

Although your course concentrates 
on VCRs covering Beta, VHS, and %" 
U-Matic commercial VCRs, NRI also 
brings you up to speed in other key 
areas. You'll get training in capacitance 
and optical video disc players, projec- 
tion TV, and video cameras. All are in- 
cluded to make you the complete video 
technician. There's even an optional 
Final examination forNRI's VCR Pro- 
fessional Certificate. 



Covers Beta and VHS 
systems with actual 
instruction on 
videotape. 




The Best Professional 
Training 

This exclusive self-study course has 
been developed by the professionals at 
NRI. NRI has trained more television 
technicians than any other electronics 
school! In fact, NRI has consistently 
led the way in developing troubleshoot- 
ing techniques for servicing virtually 
every piece of home entertainment 
equipment as it appears in the market- 
place. 

Satisfaction Guaranteed 

. . . 15-Day No-Risk 

Examination 

Send today for the new NRI Self- 
Study Course in VCR Servicing for 



Professionals. Examine it for 15 full 
days, look over the lessons, sample the 
videotape. If you're not fully satisfied 
that this is the kind of training you and 
your people need to get into the profit- 
able VCR servicing business, return it 
for a prompt and full refund, including 
postage. Act now, and start adding new 
business to your business. 

Special Introductory Offer 

This complete VCR training course 
with two hour videotape is being 
offered for a limited time only, on 
orders received from this ad, at our low 
introductory price of $179.95. Save 
$20 by acting now ! 
NRI Training For Professionals 
McGraw-Hill Continuing Education Center 
3939 Wisconsin AvenucWashin|ion, JjC 20016 



Yr^ x I ^ et me starte ^ ' n profitable 
A J_jO . VCR servicing. Rush me my 
NRI self-study course in VCR Servicing for 
Professionals. I understand 1 may return it for 
a full refund within 1 5 days if not completely 
satisfied. 

PLEASE SPECIFY TAPE FORMAT DESIRED □ VHS □ BETA 

Name (please print! 

Company 

Street 




NRI Training For Professionals 
McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Avenue 
Washington, DC 20016 



CityJStateffip- 



Enclosed is my D check D money order for 5179.95 (D.C. residents add 6ft tax) Make check payable to NRI 
Charge to □ VISA □ MasterCard . 



Interbank Number 



Card Number- 
Signature. 



Expiration Dale. 



I required for credit card sales) 
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COMPUTER 



If you've ever wanted to use your computer to control external appliances or systems — but 
didn't want to tie up your computer solely for that purpose — then this controller is for you! 

STEVEN E. SARNS 






vol ihought: "u- oni \ i < ould 
hook my computer up to that furnace tor model train, 
coffee pot. security system, etc. ), then 1 could really get 
it to do what I want"? You probably cave up the idea for 
one of two reasons. Firs!, your computer is loo expen- 
sive to be relegated to turning on a coffee pol 15 minutes 
• >u wake up (especially when you can buy 
-ive timers to do the same thing). Second. 

not designed for such conu 
id requires some modifications. f^ 

are good reasons to abandon the 
idea. But what if you had an inexpen- 

• computer that could be pro- 
grammed easily and had an I/O 
structure designed specifi 
cully for control ap- 
plications? Then you 
could put some of 
your ideas into ac- 
tion. This control 
computer lhat you 
can build has — 
along with its many 
other I/O capabilities — 
the ability to control BSR- 
type wireless remote-control 
modules. And the computer can be 
programmed in BASIC using any ter- 
minal (or a computer configured as li le 
minal) that has an RS-232 serial port. 

Let's take a quick look nl the abundance 
applications for a control computer that surrou n1 
you— some of which you've probably considered and. 
perhaps, some you've never even thought of. We won't 
go into detail on how to use the controller for the 
following applications. Keep in mind that your pro- 
gramming capabilities may limit what you want to do. 
(You need to know at least BASIC programming to use 
the controller.) But we will explain how to use the 
control computer in enough detail so that you'll be able 
to tailor it to your own applications. 




Security systems: A "smart" security system could 
arm itself in your absence And the alarm could be 
dependent on the type or source of breach. For example, 
with external circuitry, the \ dd be interfaced to 

the telephone to alert the police if it sensed a break-in, 

;eda tire. 
requires some 
amount ol J — both in 

ment time — to give him 
™ me the c 

of independent drive- and 
sensory-systems. Imagine how 
much faster your develop- 
ment would be with a 



complete computer 
system for each func- 
tion. 

Model control: 
Imagine the complex 
ity that you could 
build into a computer- 
con trolled mode I - 
0n train layout, or the acro- 

batic maneuvers that could 
be programmed into your radio- 
lolled model airplane. 
Home entertainment: A computer- 
ntiolled servo tracking system can posi- 
ion your antenna on the satellite of your 
choice. 

Home energy management: (This is what the au- 
thor's prototype was designed for.) The living-room 
thermostat could be the first target — it could automat- 
ically set back when you are at work and warm up before 
you return (but not on weekends). If you have electric 
heat, and if your electric company has peak and off- 
peak rates, your electric bills could be cut in half by 
averaging your power requirements instead of turning 
everything on at once. Remember — any equipment you 
purchase for energy management or control might be a 
tax credit for you. You'll have to check your own state's 
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laws. If you're lucky, you might effec- 
tively cut the cost of your project in half! 

Features of the controller 

The underlying design goal for this 
controller was a small, inexpensive, yet 
powerful control computer with its own 
development system. That design had to 
achieve a successful balance: We wanted 
the board size and the cost to be kept 
down, yet we still wanted to include as 
many features as we could. However, if 
we tried to give the board too many bells 
and whistles, the resulting high cost 
would limit its practical (economical) ap- 
plications. On the other hand, a cost-con- 
servative approach would result in a board 
with only limited applications. Of course, 
we searched for a happy medium. 

The result was a rather small board 
(about 55* x 6!* inches) that has enough 
power to do its job at a competitive cost — 
take a look at the controller's features: 

•A total of 46 inputs and outputs: 
Seven high-current, individually ad- 
dressable outputs; 7 individually ad- 
dressable inputs: 2 eight-bit input ports, 
and 2 eight-bit output ports, 

•An RS-232 serial port: a terminal can 
be used for program entry. 

•An eight-channel, 8-bit analog-to- 
digital converter with provisions for digi- 
tal-to-analog conversion. 

•A choice of two operating systems: 
BASIC or Forth. The high-level language 
will cut your programming time by 90%. 

•An on board EPROM programmer 
makes a permanent copy of your RAM- 
based program. 

• A real-time clock for time-of-day 
functions. 

•Auto start of ROM -based programs. 

•BSR-type remote controller is on a 
companion power-supply board. That 
system communicates to readily available 
receiver modules that you simply plug 
into the AC lines. All of the hassles of 
stringing wires from the controller to the 
control point are eliminated. 

A closer look 

Now that we have an idea of the basic 
features of the controller, let's discuss 
some of the theory behind it. Unfor- 
tunately, we won't be able to cover all of 
the points that we just mentioned this 
month — they will be discussed in upcom- 
ing installments of this article. 

We'll start by describing the micro- 
processor and the support circuitry re- 
quired to test, debug and program the 
basic system. The design will be dis- 
cussed in enough detail so that even those 
who are not familiar with microprocessor 
design techniques will be able to get an 
overv iew of the process . The control com- 
puter's schematic is shown in Fig. 1. 

The microprocessor selected for this 
project is the Intel 8088 — -the 16-bit mi- 
croprocessor that forms the heart of IBM's 



personal computer. (Anyone who owns an 
IBM PC has a complete set of develop- 
ment tools for this board.) The 8088 can 
be thought of as being made up of two 
units. The first is the BIU or fius /nterface 
f nit, which prefetches instructions while 
the rest of microprocessor (the EU — Ex- 
ecution [Aiit) is working on the current 
instruction. Besides speeding execution, 
that has an even more fortunate (econom- 
ical) effect: Memory IC's with access 
times as slow as 400 ns will work on the 
board. 

The bus structure 

The microprocessor is connected to the 
memory and 1/0 through the data bits, the 
address bus and the control bus. Those 
busses are shown in the computer's sche- 
matic in Fig. 1 . 

The data bus is the group of eight lines 
(rw-D7) over which data can be transferred 
between the microprocessor and any 
memory or I/O (/nput/Outpul) device. 

The address bus is made up of 20 lines, 
some of which are time multiplexed. 
Don't worry about now — we'll get to it 
shortly. You should know, however, that 
the microprocessor uses the address bus 
to select the desired memory address or 
I/O device to send data to or receive data 
from. That address is represented by the 
unique combination of address-line 
states. 

We will be concerned with three lines 
of the control bus. The read (rd) and 
write (wr) lines determine whether the 
data is to be transferred to (read by) or 
from (written by) the microprocessor on 
the bi-directional data lines. The third 
line, io/m, is used to distinguish between 
a memory access or an I/O access. 

The 8088 can address I megabyte (2 20 ) 
of memory with its 20 address lines. If we 
use only the lower 16 lines, we can ad- 
dress 64K. The 8088 combines the data 
bus and the lower eight address lines into 
what is called a time-multiplexed bus. 
That was done so that the 8088's package 
could be kept to 40 pins. The first design 
question is to decide whether to de- 
multiplex the data and address bus or use 
it as is. Intel (and others) supports the 
multiplexed bus with an extensive range 
of products. Leaving the bus multiplexed 
will result in a smaller board that is easy to 
lay out. (That is one of our design goals.) 
However, because of the popularity of the 
non-multiplexed bus, peripheral IC's de- 
signed for it are more available and are 
less expensive. Because another of our 
design goals is to design a low- cost board, 
we must stick to popular components — or 
at least ones that we expect to become 
popular. Fortunately, demultiplexing the 
bus is an easy matter; it requires only a set 
of latches. A 74LS373 octal latch (IC15) 
is used. It is enabled by the ale (Address 
Latch Enable) pin of the microprocessor 
(pin 25). Now we have 8 high-order ad- 



dress lines. AI5-A8, (IC18 pins 39, 2-8), 
and 8 low-order address lines coming 
from the latch outputs, a?-ao, (IC15 pins 
7. 12, 6. 15, 5, 16. 2, 19). We also have 8 
bi-directional data lines, ad7-adg) from 
the input side of the latch (IC18 pins 
9-16). Note that the data lines still contain 
the multiplexed address-information. 
They will contain data at the time the 
appropriate control line (rd or Wr) is ac- 
tive. 

The memory field must be divided into 
appropriate banks (or peripheral IC's). We 
must make sure that only a single pe- 
ripheral 3C can be active at any one time, 
II more than one device attempts to place 
data on the bi-directional data bus simul- 
taneously, a condition known as bus con- 
tention rises. The result of bus contention 
is an undefined bus state and, con- 
sequently, undefined operation. Thus the 
output of our memory decoder will be a 
one-of-N type — only one output will be 
active at any one time. Each of those out- 
puts will be connected to the chip-enable 
(cE) input of a peripheral IC. 

The selection of the size and type of 
memory is heavily influenced by our need 
to convert our finished program into 
ROM. If we can simply remove a RAM IC 
and replace it with a pin-compatible 
ROM, we will have a compact yet flexible 
board. The 2016 2Kx8 RAM and the 
2716 2K x 8 EPROM are pin-compatible, 
so they will be used. We also need raemo- 
ly space for ROM-ed development tools 
that can be used during the program test- 
ing, and an empty socket for the blank 
EPROM to be programmed. 

Throughout the remaining description 
of the board, the highest order address 
lines (ai9-ai6) will be ignored. The ad- 
dress lines AI5-A8 will be called the high- 
order address lines. The most significant 
high order address line (ais) can be used 
to chip-select the system ROM. Address 
lines ah and ai: are used as the inputs to a 
74LS139 one-of-4 decoder (IC16), which 
will be used to chip-select the other mem- 
ory IC's. We have mapped our system 
ROM and 4 memory sockets uniquely 
into the 64K address space. Table 1 shows 

TABLE 1— MEMORY MAP 



Address (hex) 
O00O-O7FF 
G800-0FFF 
1 000-1 7FF 
1 800-1 FFF 



8000-FFFF 



IC/Function 

1C12'RAM 

IC10/RAM 

IC13/ROM 

IC14/ROM and 

EPROM pro- 
gramming 
socket 

IC9/System 
ROM 



a memory map of our system. Note that 
a is is inverted by IC19 to select the system 
ROM and that the one-of-4 decoder 
(1C16) is qualified by lC17-d: when ais 
and the io/m lines are low. a memory- fie Id 
operation is indicated. 
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FIG. 1— THE CONTROL COMPUTER SCHEMATIC. Note thai IC9 is the system memory. It Is contained 
In ROM and Is available from the supplier Indicated In the Parts List. Then pin numbers shown for IC9 
are socket pins, if a 2732 or 2764 is used, then pin 23 should be connected to All and not 5 votts. Also, 
pin 26 should be connected to am, and not 5 volts. In both cases, you have to cut a trace and add a wire 
jumper. 
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FIG. 2— THE FOIL PATTERN FOR the control computer's component side is shown above. 
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When the 8088 is reset, it will begin 
execution at address FFFF0H. That 
means our system ROM should occupy 
the highest memory position. (Remember 
that we're not decoding the highest-order 
address lines, so that when the 8088 looks 
at address FFFF0. it will see the system 
ROM. 

EPROM programming 

Programming the 2716 EPROM is a 
simple matter. The programming voltage 
may be applied as a DC voltage to pin 21, 
the v,,,. pin. The address and data must be 
stabilized for 50 milliseconds, and during 
that time, a single TTL-level pulse is ap- 
plied to the ce/pgm pin (pin 18). (It is 
pulsed from low to high.) 

Rather than the more usual method of 
surrounding the EPROM being pro- 
grammed with a bi-directionaljatch, the 
address and data information will be 



taken directly from stabilized address and 
data busses. The disadvantage of our ap- 
proach is that the microprocessor cannot 
be doing anything else during that 50-ms 
interval when the busses are stabilized — 
including timing the 50 milliseconds. We 
will have to use a hardware timer. The 
advantages of our method are fewer com- 
ponents, software simplicity, and a small 
board size. (Figures 2 and 3 show full- 
sized foil patterns for the double-sided 
printed-circuit computer board. The 
power supply for the computer is con- 
tained on a second board. We'll talk about 
that board in a future installment of this 
article.) In fact, the EPROM programmer 
is completely invisible to the software — 
the EPROM appears to the operator as a 
very slow-to-write RAM-like device. 

We will operate the 2716 from the mi- 
croprocessor bus by externally qualifying 
ri3 and cs with ICI7-a. The output of that 



or gate is applied to the 2716 oe pin (pin 
20). 

The 2716's ce/pgm line (pin 18) will be 
normally low and go high whenever c's 
and Wr are true Those two signals (at 
IC20, pins 1 and 2) are the trigger condi- 
tions for the 74LS123 50-ms one shot 
whose output (1C20, pin 4) is connected 
to the 8088 RDY input and the 2716 cs/ 
pgm input. Whenever the rdy line is low, 
the 8088 inserts wait states into the cur- 
rent microprocessor instruction. The wait 
state holds the current bus status (for 50 
ms, as determined by C14 and R10) until 
the rdy line is returned high. 

The specifications for the programming 
voltage are -I- 25 ± .5 volts DC at 30 mil- 
liamps. We have found that reliable pro- 
gramming can be achieved with a 
programming voltage as low as 22 volts. 
(A programming voltage of 24 volts has 
worked well for us.) The maximum V 




FIG. 3— THE SOLDER SIDE of the computer printed- circuit board. 



voltage specification is an extremely im : 
portant one to follow. We met up with 
disaster with a programming voltage of 26 
volts. If the V voltage is exceeded even 
for a few nanoseconds, the EPROM will 
fry! That means that the V pp supply must 
not overshoot during turn-on or rurn-off. 
Because we need to control the ramp-on 
and -off characteristics we will use a 
power supply design that always switches 
the supply on and off for each byte pro- 
grammed. (The switching supply makes 
the control computer more versatile be- 
cause it allows you to use other 
EPROM's— for example the 2732— that 
require a switched V supply. The 2716 
doesn't require a switched supply.) That 
switching programming supply is located 
on the separate power supply board. We'll 
discuss that circuit and its construction in 
a future part of this article. 

Programming an EPROM involves 



only setting appropriate locations to "0." 
A fully erased EPROM has all of its mem- 
ory locations filled with l's. 

The time will come— either because of 
a programming mistake or because you no 
longer need a particular program — that 
you'll want to erase your programmed 
EPROM. You can erase the EPROM's by 
exposing them to ultraviolet light. Direct 
sunlight will erase an EPROM in about a 
week. Room-level fluorescent light will 
erase an EPROM in about 3 years. (Al- 
though that's not an efficient erasure 
method, it is still a good idea to cover the 
window with a label to block out room/ 
sun light.) A commercial EPROM eraser 
is simply a source of ultraviolet (UV) light 
that irradiates the EPROM. You can make 
one yourself with a General Electric 
G15TB 18-inch germicidal bulb in a con- 
ventional fluorescent-lamp holder. Do 
not look into the bulb when it is on. The 



light is much more intense than it appears 
and quickly damages the eyes. Place the 
EPROMS to be erased within one inch of 
the bulb and leave it on for 10-15 minutes. 
That should change all the bits in the 
EPROM to l's. 

The microprocessor requires a system 
clock signal, which we obtain with a con- 
ventional TTL-type crystal oscillator 
(1CI9, XTALI , and other associated com- 
ponents). The frequency of the clock is 
4.00 MHz, even though the 8088 could 
run at 5 MHz. The 33% duty-cycle con- 
straint on the clock signal would require 
either a special clock generator or addi- 
tional TTL chips. 

A reset pulse is also required by the 
8088, which we generate by using one- 
half of a 74LS123 nC20-a) during power- 
up or whenever the reset line is grounded 
and released. 

continued on page 94 
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Go after the best 
of everything. 
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Don't settle for less. Especially when it comes to 

electronics training. . .because everything else in your life 

may depend on it That's why you ought to pick CIE ! 



You've probably seen 
advertisements from other 
electronics schools. Maybe 
you think they're all the 
same. They're not! 

Meet the Electronics 
Specialists. 

When you pick an electronics 
school, you're getting ready to 
invest some time and money. And 
your whole future depends on the 
education you get in return. 

That's why it makes so much 
sense to go with number one... 
with the specialists... with CIE! 

There's no such thing as 
bargain education. 

If you talked with some of our 
graduates, chances are you'd find a 
lot of them shopped around for their 
training. Not for the lowest priced 
but for the best They pretty much 
knew what was available when they 
picked CIE as number one. 

We don't promise you the 
moon. We do promise you a proven 
way to build valuable career skills. 
The CIE faculty and staff are dedi- 
cated to that When you graduate, 
your diploma shows employers you 
know what you're about. Today, it's 
pretty hard to put a price on that 

Because we're specialists, we 
have to stay ahead. 

At CIE, we've got a position of 
leadership to maintain. Here are 
some of the ways we hang onto it... 

Our step-by-step learning 
includes "hands-on" framing. 

At CIE, we believe theory is 
important. And our famous Auto- 
Programmed® Lessons teach you 
the principles in logical steps. 

But professionals need more 
than theory. That's why several of 
our courses get you started fast with 
"hands-on" training. Depending on 
your course selection, you could 
start with ClE's Personal Training 
Laboratory, including multimeter. 
Then, progress to the Digital 




Learning Laboratory and build 
your own security control device 
from a kit. Continue your education 
with CIE's Microprocessor Training 
Laboratory. You'll build a working 
microprocessor "from scratch" and 
learn how to program and interface 
it with displays, memories, 
switches, and more 




Our specialists offer you 
personal attention. 

Sometimes, you may even have 
a question about a specific lesson. 
Fine. Write it down and mail it in. 
Our experts will answer you 
promptly in writing. And the answer 
you get becomes a part of your 

fiermanent reference file. You may 
ind this even better than having a 
classroom teacher. 




Pick the pace that's right 
for you. 

CIE understands people need to 
learn at their own pace. There's no 



pressure to keep up... no slow 
learners to hold you back. If you're 
a beginner, you start with the 
basics. If you already know some 
electronics, you move ahead to 
your own level. 

Enjoy the promptness of CIE's 
"same day** grading cycle. 

When we receive your lesson 
before noon Monday through 
Saturday, we grade it and mail it 
back— the same day. You find out 
quickly how well you're doing. 

Progress to an Associate 
Degree, an FCC License, 
or both. 

One of the best credentials you 
can have in electronics — or any 
other career field— is a college 
degree. That's why CIE gives you the 
opportunity to earn an Associate in 
Applied Science in Electronics 
Engineering Technology. Any CIE 
career course can offer you credit 
toward the degree... more than half 
the number needed in some cases. 

You can also prepare for the 
government-administered FCC 
C Federal Communications Commis- 
sion) Radiotelephone License, 
G eneral Class. It can be a real mark in 
your favor. . .government-certified 
proof of your specific knowledge 
and skills. 

Send for more details and a 
FREE school catalog. 

Mail the card today. If it's gone, 
cut out and mail the coupon. You'll 
get a FREE school catalog plus com- 
plete information on independent 
home study For your convenience, 
we'll try to have a CIE representa- 
tive contact you to answer any 
questions you may have. 

Mail the card or the coupon or 
write CIE (mentioning the name 
and date of this magazine) at: 
1776 East 17th Street, Cleveland, 
Ohio 44114. 



CIE 



Cleveland Institute of Electronics, Inc. 

1776 Ease 17th Street. Cleveland. Oh.o AAX\^ 
Accredited Member National Home Study Council 
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YES.-.l want the best of everything! Send me my FREE CIE school catalog. .. 
including details about the Associate Degree program... plus my FREE package 
of home study information. 

Print Name 



Address - 
City 



-Apt_ 



. State. 



.Zip- 



Age. 



. Area Code/ Phone No.. 



-/- 



Check box for G.l, Bill bulletin on Educational Benefits: O Veteran D Active Duty 
MAIL TODAY I 
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Part 2 



IN THE FIRST PART OF 

this article we showed 
you how to build the video test generator. 
However, due to space limitations, we 
could not show you Figs. 6-11; As prom- 
ised, those appear this month. Now it's 
time to check out the unit and learn how to 
use it. 

Checkout and alignment 

Once you're sure that all the circuit 
connections are OK and that there are no 
inadvertent shorts to the chassis, you can 
apply power. Check the power-supply 
voltages and verify proper outputs. If the 
voltages are not correct, be sure to rectify 
the problem before proceeding. 

Set SI to the ext position. Connect an 
oscilloscope to TPI and trigger the scope 



from TP9 (or the horizontal -rate output 
from J4 on the front panel). Adjust the 
scope until the display shows approx- 
imately one line of video as depicted in 
Rg. 12. Be sure that the scope is DC- 
coupled, because you want to adjust R2 
and R3 until the blanking level is at zero 
volts, and the peak-to- peak amplitude of 
the signal is two volts. Now set SI to the 
up/down step position, and adjust R5 
until the blanking level is again at zero. 

At this point you should verify that the 
up/down-step and the gray-tevel signals 
resemble those shown in Rg. I. The gray 
level should be selectable (8 levels) by 
momentarily pushing S2, When 52 is 
held closed, the generator should "walk 
through" the gray levels successively. 

The next step is to align the multiburst 



generator. To do mat, set SI to the multi- 
burst position. Put the scope probe on 
test- point TPI , and trigger the scope from 
TP6. Adjust R34 until the signal on the 
scope is about 500 kHz. Then, trigger the 
scope from TP5 and adjust R36 for 1 
MHz. Continue in a similar manner with 
the other test points, adjusting for the fre- 
quencies (at TPI) shown in Table 1. 

Leave the probe on TPI and trigger 
from the horizontal rate jack (or TP9) 
again. Verify that the multiburst signal 
looks like the one shown in Rg. I. Next, 
place the scope probe on TP7 (with the 
scope set to trigger internally). Adjust 
R52 for the best-looking sinewave. 

You are now ready to align the RF sec- 
tion. Using 75-ohm coaxial cable, con- 
nect a TV to J2 (rf out). Be sure to use 



Build this low-cost, general-purpose 
video test generator and service 
TV receivers, video amplifiers, 
monitors. VCR's, and other video 
equipment 
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FIG. 6 — THE BOARD 8 component-side foil pattern is shown here reduced SO percent. 




FIG. 7 — THE BOARD B solder-side foil pattern Is shown here, also reduced SO percent. 



the75-ohm input of the TV or use abalun 
for impedance matching, if necessary. Set 
the TV tuner to channel 3, put the fine 
tuning at mid-range, and disable the AFT 
if possible. Adjust coil LI (with anoncon- 
ductive tool) until the best display ap- 
pears. Rotate SI through 6 positions 
(don't worry about the ext position) and 
check all signals for proper display. At 
this point, don't be concerned if there is 
no color on the color-bar display. Place S3 
in the iNTernal-audio position and adjust 





TABLE ' 


1 


Scope 


Adjustment Frequency 


trigger 




(at TP1) 


TP6 


R34 


500 kHz 


TP5 


R36 


1 MHz 


TP4 


R3S 


2 MHz 


TP3 


R40 


3 MHz 


TP2 


R42 


3.58 MHz 



L2 until the 1500-Hz tone is heard. 

The last step is to accurately adjust the 
frequency of the master oscillator. The 
best way to do that is to use a frequency 
counter at TP14, and adjust C22 until the 
counter reads 3.579545 MHz. Alter- 
natively, you can adjust C22 by using the 
TV; Set SI to the clr bars position and 
turn C22 until the color locks in. That 
method is less accurate than using a fre- 
quency counter. Whether that is accept- 
able depends on your application. 

Using the video test generator 

The video test generator is used, in 
general, as the source of video reference 
signals. The output of the generator is 
connected to the device or system under 
test, and the output from that device or 
system is observed on an oscilloscope. By 
knowing what the system's output should 



be, and then comparing that to the actual 
output for any deviations, you can locate 
the causes of many problems. 

In this section, we'll first discuss some 
of the problems and distortions com- 
monly found in video equipment and sys- 
tems and how they can be identified using 
one or more test signal(s). Some of the 
problems are peculiar to a particular class 
of equipment (receivers, for example), 
and some may be found in most or all 
types of video gear, including receivers, 
videocassette recorders (VCR's), dis- 
tribution amps, repeaters, switches, rout- 
ing systems, etc. After we look at some of 
the common problems, we'll address the 
subject of interfacing for the purpose of 
gen-locking and, finally, we'll look at the 
external digital video input. 

To begin, let's consider poor frequency 
response; That is a general class of distor- 
tions which we must break up into dif- 
ferent cases for closer examination. We'll 
start by saying that the video signal has a 
wide bandwidth (from DC to 4 MHz) and 
all that spectrum plays an important part. 

Low-frequency distortions usually 
show up as gradual picture-shading 
changes, typically right after an abrupt 
scene change. The problem can be caused 
by a poor DC-restoration circuit some- 
where in the video chain. Power-line hum 
can also cause a similar, gradual shading 
change. To test for that situation, do the 
following: Place the test generator in ei- 
ther the up/down-step or the gray-level 
mode. Depress and hold S2, the auto-step 
button; That sends gray-level changes to 
the system under test at a I -Hz rate. Trig- 
ger your oscilloscope from the vertical- 
. rate jack and observe the system output 
(DC coupled). If the blanking level 
changes, then low-frequency distortion 
exists. A good companion check for prob- 
lems in this pail of the spectrum is to use 
the gray-level mode at its highest level 
i maximum while). Observe the system 
output on a DC -coupled oscilloscope at a 
sweep rate of about 30-Hz, so that two or 
three fields are visible. Distortion will 
cause a tilt to the signal such that the sync 
tips within the vertical -blanking interval 
are not at the same level as those during 
the active portion of the picture. And the 
entire scope display will have a sawtooth 
component to it. That problem is most 
frequently caused by insufficiently sized 
coupling capacitors between stages of a 
video chain or between stages of individ- 
ual amplifiers. 

Mid- and high- frequency distortions 
cause problems ranging from simple left/ 
right shading changes to loss of picture 
detail or image ringing. To test for that 
problem use the multiburst signal. Ob- 
serve the output of the system under test at 
the horizontal rate. If the white-flag por- 
tion of the multiburst test signal is tilted, 
mid-frequency distortion is indicated. 
Higher-frequency problems show up as 
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FIG, 8 — BOARD A: ON-BOARD PARTS-PLACEMENT. When installing components, be sure to watch 
the polarity of the diodes, transistors, electrolytic capacitors, and other polarized components. 
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FIG, 9— BOARD A: OFF-BOARD PARTS PLACEMENT and Jumper diagram. Note that besides the 37 on- 
board jumpers, there are also 26 inter-board signal jumpers as well as - 5V and ground inter-board 
jumpers. 



amplified or attenuated burst packets. The 
multiburst test signal is versatile and con- 
venient. It will give a quick indication of 
system performance. An interesting exer- 
cise is to apply this signal to a properly 



adjusted VCR. The output signal from the 
VCR may surprise you — it is a result of 
the various compromises that are made in 
its design. 

Amplifier non-linearity is anothercom- 



mon distortion in video systems. It is 
characterized by loss of detail at some 
gray levels. To test for that condition, use 
the up/down step test signal and verify that 
all steps are of equal magnitude in both 
ascending and descending directions. In- 
crease the vertical gain of your scope 
when doing this test. Also, check the step 
transitions for overshoot or round corners . 

Scan non-linearity in receivers and 
monitors is best tested using the hatch- 
arid dot- pattern signals. Equidistant spac- 
ing within each axis as viewed on the 
screen indicates proper scanning. Those 
two signals also serve well for color-con- 
vergence adjustments; of course, the 
alignment should attempt to achieve all 
white dots and lines, 

Wliile we are on the subject of receiver/ 
monitor alignment it is worthwhile men- 
tioning the use of the up/down step signal 
again. A properly operating receiver or 
monitor should easily resolve all eight of 
the gray-level steps contained in the sig- 
nal. That's a quick check and should indi- 
cate if further testing is called for. 

The color-bars signal provides the stan- 
dard six colors (three primary and three 
complementary) in order of ascending lu- 
minance level (blue, red, magenta, green, 
cyan, yellow). That signal is primarily 
used for subjective system evaluation, as 
well as for adjustment of receivers. But if 
you have access to a vectors cope, the 
continued on page 139 





TABLE 2 


Card- 


Function 


edge pin 


1 


GREEN LSB IN (2°) 


2 


VERT RESET CONTROL IN 


3 


BLUE MSB IN (2*) 


4 


HORIZ RESET IN 


5 


GREEN MSB IN (2 2 ) 


6 


GROUND 


7 


GREEN 2' IN 


3 


GROUND 


9 


BLUE 21 IN 


10 


GROUND 


11 


RED LSB IN (2°) 


12 


GROUND 


13 


RED 21 IN 


14 


GROUND 


15 


EXT AUDIO IN 


16 


GROUND 


17 


COMPOSITE SYNC OUT 


18 


GROUND 


19 


BLUE LSB IN (2°) 


20 


GROUND 


21 


RED MSB IN (22) 


22 


GROUND 


23 


BURST GATE OUT 


24 


GROUND 


25 


+ 5VDC(10mA)OUT 


26 


GROUND 


27 


BLANKING OUT 


28 


GROUND 


29 


HORIZ DRIVE OUT 


30 


GROUND 


31 


VERT DRIVE OUT 


32 


GROUND 


33 


VERT RESET IN 


34 


GROUND 
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80 COLUMN PRINTER SALE— $149.00 



COM-STAR T/F 



Tractor 
Friction 
Printer 
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75 Day Free Trial -180 Day Immediate Replacement Warranty 



Lowest Priced, Best Quality, Tractor- Friction Printers in the U.S.A. 
Fast 80- 1 20- 1 60 Characters Per Second • 40, 46, 66, 80, 96, 1 32 Characters Per Line Spacing 
• Word Processing • Print Labels, Letters, Graphs and Tables • List Your Programs 
• Print Out Data from Modem Services • "The Most Important Accessory for Your Computer" 



"STX-80 COLUMN 
PRINTER— $149.00 

Prints full 80 columns. Super silent 
operation. 60 CPS. prints Hi-resolution 
graphics and block graphics, expanded 
character set, exceptionally clear 
characters, fantastic print quality, uses 
inexpensive thermal paper! Best thermal 
printer in the U.S.A.! (Centronics Parallel 
Interface). 

"DELUXE COMSTART/F 
80 CPS PRINTER— $199.00 

The COMSTAR T/F (Tractor Friction) 
PRINTER is_ exceptionally versatile. It 
prints 8V x 11" standard size single 
sheet stationary or continuous feed com- 
puter paper. Bi-directional, impact dot 
matrix, 80 CPS. 224 characters. (Cen- 
tronics Parallel Interface). 

Premium Quality— 120 CPS 

COMSTAR T/F SUPER-10X 

PRINTER— $289.00 

COMSTAR T/F (Tractor Friction) SUPER- 
10X PRINTER gives you all the features 
of the COMSTAR T/F PRINTER plus a 
10" carriage, 120 CPS. 9 x 9 dot matrix 
with double strike capability for 18 x 18 
dot matrix (near letter quality), high 
resolution bit image (120 x 144 dot 
matrix), underlining, back spacing, left 
and right margin settings, true lower 
decenders with super and subscripts, 
prints standard, italic, block graphics 



and special characters, plus 2K of user 
definable characters! The COMSTAR T/F 
SUPER-10X PRINTER was Rated No. 1 by 

"Popular Science Magazine." It gives you 
print quality and features found on 
printers costing twice as much!! (Cen- 
tronics Parallel Interface) (Better than Ep- 
son FX 80). 

Premium Quality— 120 CPS 

COMSTAR T/F SUPER-IS'A" 

PRINTER — $379.00 

COMSTAR T/F SUPER 15V PRINTER 
has all the features of the COMSTAR T/F 
SUPER-10X PRINTER plus a 15V car- 
riage and more powerful electronics 
components to handle large ledger 
business forms! (Better than Epson FX 
100). 

Superior Quality 
SUPER HIGH SPEED— 160 CPS 

COMSTAR T/F 10" 
PRINTER— $489.00 

SUPER HIGH SPEED COMSTAR T/F 
(Tractor Friction) PRINTER has all the 
features of the COMSTAR SUPER-10X 
PRINTER plus SUPER HIGH SPEED 
PRINTING— 160 CPS. 100% duty cycle, 
8K buffer, diverse character fonts, 
special symbols and true decenders, ver- 
tical and horizontal tabs. RED HOT 
BUSINESS PRINTER at an unbelievable 
low price!! (Serial or Centronics Parallel 
Interface) 



Add $17.50 for shipping, handling and insurance. WE DO NOT EXPORT 
! TO OTHER COUNTRIES EXCEPT CANADA. 



■ Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days 
J for delivery, 2 to 7 days for phone orders, 1 day express mail! Canada 
I orders must be in U.S. dollars. VISA — MASTER CARD ACCEPTED. We 
I ship COO. 



Superior Quality 
SUPER HIGH SPEED— 160 CPS 

COMSTAR T/F 15 1 A" 
PRINTER— $579.00 

SUPER HIGH SPEED COMSTAR T/F 
15V PRINTER has all the features of the 
SUPER HIGH SPEED COMSTAR T/F 10" 
PRINTER plus a 15V carnage and more 
powerful electronics to handle larger 
ledger business forms! Exclusive bottom 
paper feed!! 

PARALLEL INTERFACES 

For VIC-20 and COM-64— S49.00 
For All Apple Computers— $79.00 

NOTE: Other printer interfaces are 
available at computer stores! 



Double 

Immediate Replacement 

Warranty 

We have doubled the normal 90 day war- 
ranty to 180 days. Therefore if your 
printer fails within "180 days" from the 
date of purchase you simply send your 
printer to us via United Parcel Service. 
prepaid. We will IMMEDIATELY send you 
a replacement printer at no charge. 
prepaid. This warranty, once again. 
proves that WE LOVE OUR 
CUSTOMERS! 



CMTCppP|7CC (WE LOVE OUR CUSTOMERS) 

BOX 550, 8ARRINGTON, ILLINOIS 60010 
Phone 312/382-5244 to order 
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CIRCLE 51 ON FREE INFORMATION CARD 
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Don't Get Stuck 



HERB FRIEDMAN 



It's not what the advertisements say that you should watch out for— it's what they don't say! 
Here's some things you should look out for if you want to avoid "getting stuck." 



SOFTWARE IS ONE OF THE FEW THINGS SOLD IN THIS COUNTRY 

that is not guaranteed to do the job you expected or paid for. 
Unfortunately, software advertising — and in many instances the 
newspaper and magazine reviews of the software — has some- 
thing in common with the pitch used to sell Indian Snake Oil. 
You know: "Two slugs of the stuff will cure even' thing from "the 
vapors' to Saint Virus's dance." 

The difficulty with much of the software sold for personal 
computers is that the user is rarely told what it doesn't do; and 
often, the very thing it doesn't do is the reason why you pur- 
chased the software in the first place. It often appears that 
software advertising works on the principle that if you make an 
almost endless list of claims for a particular software — all of 
which are true — the user will infer that it will also do other 
things. 

When it comes to software not doing what the user expects, it 
doesn't matter whether it's a small $20 software package from 
someone running a part-time business from the kitchen table or a 
program from one of the "major" houses whose software prices 
start somewhere around $500 and head for the stratosphere. The 
object of both enterprises is to sell software, and as long as they 
don't make an unsubstantiated claim the "missing" perfor- 
mance is your problem, not theirs. 



We're going to look at some of the "missing" features or 
unusual performance we've run across when testing software tor 
coverage in Radio-Electronics. To avoid embarrassing anyone 
we're not going to name brands or mention names; instead we'll 
give you an idea of the kind of problems to look for. Often, what 
bugs us will be of absolutely no concern to you because you have 
no need for that feature. But maybe our discoveries will give you 
an insight into what to look for in the software you're interested 
in. 

Sorting problems 

A "sort" has always plagued low-cost personal-computer 
software, A few years back one of the major software suppliers 
came out with a rather good mailing list that had only one 
substantial problem: it took nominally 20 minutes to sort (alpha- 
betize) 100 names and addresses. Thar was never mentioned in 
the advertising or even in the reviews. Several years later a few 
magazine columnists got up their courage and mentioned the 
long sort. But that was about 12 months after the software had 
been replaced with a mailing list thai could sort 500 names in 
under 15 seconds— and even that's not fast. 

Well, you would assume that programmers have finally learn- 
ed how to write a sort program. Not so! A recent mini -database 



filing system, intended primarily for cataloging, which can lo- 
cate random information before your finger gets off the return 
key, takes just short of 9 minutes to sort two entries (that's 
correct, two entries). It has some form of "breakthrough in the 
state of the sorting art" whose speed increases with the number 
of entries. If you have 500 entries the sort zips through and in 
seconds everything is alphabetized. But if you have maybe five or 
ten entries you could prepare lunch while waiting for the son to 
finish. 

Now you might think that low cost is the reason for sloppy 
software. That's not necessarily true. Price often has no relation- 
ship to sloppy programming or missing features. Three relatively 
expensive programs, that cost from $200 to almost S1000 prove 
that price does not go hand in hand with a program's perfor- 
mance or conveniences. 

Word processing 

Whenever Radio- Electronics runs an article on word process- 
ing in which we make any reference whatsoever to MicroPro's 
(33 San Pablo Ave, San Rafael. CA 94903) WordStar, we invar- 
iably get mail from software suppliers to the effect their software 
is better. (For some reason saying WordStar is like waving a red 
flag at a bull.) Two recent responses illustrate the difficulty we 
have in selecting software for coverage. The first "better than 
WordStar word processor" came with a 140-page reference man- 
ual and a 256-page book on how the program was developed. 
(Right away we knew we were in for trouble because of the 
principle: "The thinner the documentation the better the pro- 
gram." A tutorial should not be necessary for general use.) 

The truth is that the software was dynamite — actually, more 
like slightly damp dynamite. While it had almost every feature 
one could think of, it automatically stored each page on the disk. 
In order to re-read what had been written you had to go into a 
review mode and search through each page. Also, if you decided 
to change a word or character, you had to enter a review mode, 
find the desired page, edit the change, and then the page was 
saved as a new page — leaving you with both the old page and the 
new page. Unlike CP/M systems, which make one automatic 
backup, if you edit a page five times you have five disk files, one 
for each page. By the sixth page you will probably be climbing 
the walls. 

Now the "automatic page save" was never mentioned in the 
advertisements. It is, in fact, a carryback to the old dedicated 
word processors that were intended for the preparation of busi- 
ness letters. You get a lot of work out of the typing pool with 
auto-saves at the end of the letter, but personal computers are 
rarely used for that kind of work. The people who wrote the 
program had their training on the older word processors and 
simply did not know it wasn't right for personal computers. But 
the user did not know about the "page save" feature until he or 
she owned the software. 

Another respondent pointed out to us that his word processor, 
which cost almost three times as much as WordStar (and that 
piece of software has never been called "inexpensive" to begin 
with) was better, and provided a long checklist of features to 
prove the point. Comparing the two feature for feature, they were 
almost identical, except that the competitor's product could do a 
screen print — -the screen display could be printed exactly as 
shown (which WordStar cannot do). But the competition did not 
have a "page break." a line across the screen that shows where 
one page ends and another begins. 

While a screen print is a much desired feature, in this day and 
age there is no excuse for new word -processing software not to 
have a page break so a user can quickly check and edit a multi- 
page document. And we don't mean a page break called up by 
exiting the edit mode and loading a view or review mode — we 
mean an on-screen page break. When you're paying "big bucks" 
for software you're entitled to all the modem features. 

OK, we'll compromise: for inexpensive software a "view 
mode" page break is all right if it shows the page number being 



viewed. Either way. if you're into multi-page documents, that is 
almost a must-have feature; but few advertisements state clearly 
whether a word processor has a page break, and even fewer tell 
you what form it lakes. One program displays the page format- 
ting in graphics that zips through so fast that if you blink you'll 
will miss two pages. 

Databases 

Our third problem came up with a rather decent database- 
management system that impressed us because it wasn't neces- 
sary to take a course in programming to use it. Naturally, it 
claimed to outperform A shton -Tate's (9929 West Jefferson Bou- 
levard. Culver City. CA 90230) dBase 11. (For competition, 
dBase H is to database management what WordStar is to word 
processing.) The problems we ran into were due to the fact that 
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THE STANDARD against which ait others are compared, WordStar, from 
Mlcropro. Is considered to be among the most complete word processors 
on the market. 



the program was written in BASIC, and really consisted of three 
separate programs that auto-loaded each other. 

Now there is nothing wrong with BASIC — some truly great 
software is written in BASIC — but BASIC is very fussy about 
error trapping. First it turned out there were a few unusual 
conditions during data entry when the errors were not trapped: 
The program closed the files and recycled from the beginning: no 
real loss bui it's very time consuming and frustrating. But the 
sort program was even worse. A mistake in the keyboard entry 
could produce a RESET to BASIC, with all the files on the disk 
remaining open. In our usual error-trapping tests, the software 
worked well; it was the unusual error that crashed the program — 
but error trapping is supposed lo catch everything, 

Graphics 

Graphics software is another award- winner at creating prob- 
lems; and we have a good number of examples to keep you on 
your toes. First, there's the software house wilh an absolutely 
superb budget-priced graphics program that's suitable for use in 
school for instruction in graphics; it's also excellent for home- 
and-family and small business use. The problem is that the 
printer routines are not standard and just a few of the latest model 
printers will print the graphic display. Unfortunately, unless the 
salesperson ihat you are dealing with is an expert, you're not 
going to find out about the printing problem until after you 
purchase the software and take it home. 

Then we have a superb graphic program that makes those 
multi-function charts you see in the IBM advertisements. The 
problem here is that the programmer did not know or realize that 
the printer for which it w^is specifically written came in two 
models. One printer simply zipped through the print; the other 
would put a single tick on the paper, then return the print head to 
the left hand edge of the paper, move it across ihe page to the 
position for the next tick, then return to the left, and continue to 
repeat the process until the print was made. A simple six-bar 
graph took almost 30 minutes to print, and we could hear the 
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head-positioning motor start to slow down from the excessive 
back -and- forth motion. 

Another graphics program had everything going for it: price, 
performance, case of use. It was a really nice little program. Wc 
wanted to use one of its graphs to illustrate how it worked. 
Typically, we run articles through a printer buffer to free the 
computer for other work, particularly when we're processing 
graphics — which can seemingly tie up the computer forever. 
Low and behold the whole right column of the display didn't 
print when using our regular printer buffer. Whether the problem 
was in the software on the buffer we didn't take time to uncover. 
Suffice to say, if you do graphics and you use a printer buffer as a 
matter of course, make certain the buffer and the software work 
with each other, or disconnect the buffer. 

It doesn't take big, expensive software to give you heartburn. 
When evaluating software we often have to transfer the program 
from one computer to another. That is generally done through a 
"null modem" at 4800 to 9600 baud; anything slower and we 
would fall asleep waiting. When we were evaluating software for 
a particular computer we were limited to transfers at 1200 baud 
maximum. So we tried some very inexpensive software that 
claimed it would allow us to do the job at 96CX) baud. Only after 
getting the software did we discover we also had to make a 
somewhat sophisticated modification to the computer. We had 
had enough trouble getting that computer to run: there was no 
way we were going into its guts and mess around with the circuit. 

The thing was that the software was so cheap that it didn't pay 
to send it back through the whole insurance and re turn- receipt 
hassle. (We have to wonder how many others didn't return the 
software for the same reason.) 

We've had several experiences with software it didn't pay to 
return. Often, they involve a "screen dump" — a means to print 
hardcopy of exactly what appears on the screen. 

From the early days of personal computing we have had the 
luxury of the NEWDOS "JKL" screen dump. For those of you 
not familiar with Radio Shack computers using the NEWDOS 
operating system, by simply pressing the JKL keys simul- 
taneously the user gets a print of what appears on the screen, 
often with some degree of graphics representation. (It depends 
on the printer.) We have evaluated many "screen-dump" rou- 
tines that profess to print exactly what you see on the screen. 
Unfortunately, they often turn out to be BASIC subroutines that 
must be appended to BASIC programs. If the BASIC program 
runs and produces a screen display, then the routine dumps the 
screen to the printer. On the other hand, if you were writing the 
program and wanted a quick screen-dump (instead of a listing) it 
doesn't work; the screen -dump must be part of the program. 

Another variation of the screen-dump is software that can be 
integrated with disk BASIC to run as a command file. The 
problem is that the instant it's called up as a command file it 
prints exactly what's on the screen, which is usually the screen 
prompt and the command line for the program— that's all. If you 
need screen-dump software, doublecheck on whether it will 
work when you need it, even for word processing. 

Another thing to watch out for is that the software you pur- 
chase is convenient and accurate. First, let's look at con- 
venience. We had heard about what was supposed to be an 
absolutely spectacular income-tax package that had all the major 
and most of the minor schedules. So we assumed that some 
Radio -Electronics readers with their own business would be 
interested. The program was fantastic, a magnificent job. The 
only problem was the printout, which was in an electronic 
spreadsheet format that had to be laboriously transferred by hand 
to the Internal Revenue Service forms. Income-tax software 
should really print on the IRS forms, most of which are generally 
available in tractor feed for those of you who are accountants or 
do tax preparation. 

Admittedly, some electronic spreadsheet programmers (for 
that's what they are) are skilled artists; we have seen spreadsheet 
work that the software house that sells the program claims cannot 
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SUPERCALC, from Sorcim (405 Aldo Ave., Santa Clara, C A 95050) is one of 
the better electronic spreadsheets currently available. 



be done. There are spreadsheets for just about everything under 
the sun, even complete payroll systems that include formatted 
printout for paychecks and W2 forms. We have also seen 
spreadsheets that are simply wrong. (In fact, for some three years 
the "tutorial" software supplied w ith one of the spreadsheets had 
an accounting error. ) We were once demonstrating an IRA retire- 
ment spreadsheet that had received many favorable reviews when 
a financial planner in the audience rose to claim the demonstra- 
tion was defective because an annuity value was substantially in 
error. Now the formula was so long that it literally ran off the 
screen, but the financial advisors in the audience whipped out 
their calculators and after almost 30 minute's effort established 
that not only was the retirement formula incorrect, but so was the 
compound-interest income formula. 

That taught us a good point: namely, before using any cal- 
culating software check it out with values you know to be correct. 
(And if you don't know, ask an expert.) 

Finally, consider whether the software really makes your life 
or work any easier. Sometimes the effort isn't worth the result — 
and you rarely find out about that until you run the software. Our 
introduction to unnecessarily expanding the workload was a 
family income-tax program that made the user go through every 
single entry: there was no way to skip over any of the screen 
prompts. In our evaluation we did the income tax for a college 
student whose entire income was on a W2, with no interest or 
dividends. It could have been written up on IRS form 1040-EZ in 
about 5 minutes. Some 50 minutes later we managed to get it 
through the income-tax program, after constantly pressing en- 
ter (no value) in response to prompts. And then the final tax was 
in error; by just a few pennies, but nevertheless it did not agree 
with the tax tables. 

By the way, the tax programs offer an interesting thought. In 
order to keep up with the changes in the tax rates, forms, and 
laws it's generally necessary to purchase yearly updates. If you 
add the cost of the updates to the cost of the basic software, and 
consider that the program is good for about four years, it will 
most likely be less expensive and faster to have an accountant or 
professional tax preparer do your income taxes. (Don't forget. 
You must add in the cost of the extra-support software for the 
income tax forms for your own state. ) 

We've shown just a few of the things that can go wrong with 
what otherwise appears to be perfectly satisfactory software. The 
point to keep in mind is always be suspicious about features ihat 
aren't claimed, and always worse-case check your software for 
features that even the programmer doesn't know exist. R-E 
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Portables and Totables 

Portable and totable computers are the latest rage in personal computers. In this article we'll 
find out more about them, including if they're right for you. 



TWO OF THE HOTTEST SELLING ITEMS IN THE COMPUTER MARKET- 

place arc the portable and totable computers. No, they are not the 
same thing. If it can fit into an attache case or your shirt pocket — 
and that covers rather a broad range of sizes and weights — it's a 
portable. On the other hand, a totable is really a desktop comput- 
er that's been scrunched into a case that will just about slip under 
an airplane seat. It would normally be called a desktop computer 
except for the fact that the case has a handle. Tie totable weighs 
in at a little under 30 pounds, and is best moved by using a 
luggage carrier: one of those collapsible hand trucks with small 
wheels that travellers use to move their luggage to and from 
airports. 

Looking at value and performance versus cost, portables, and 
to a lesser degree totables. grade out relatively expensive. If you 
get one or the other you are buying convenience, not necessarily 
performance. In many instances you must trade off performance 
for something with a handle. 

The first of the true portable computers — not a programmable 
calculator — was Radio Shack's (One Tandy Center, Ft. Worth. 
TX 76102) PC- J. which was manufactured by Sharp (10 Sharp 
Plaza, Paramus, NJ 07652); it was also sold directly by Sharp. 
(The only real difference was that the unit sold by Sharp had a 
more informative manual. ) The PC-i was a real at tent ion- getter. 
Powered by camera-type batteries, it had a one-line LCD read- 
out, a moderately sized but decent version of BASIC, a small 
CMOS memory that "remembered" the program even when the 
computer was turned off. and a built-in calculator that could be 
used independent of the computer. Priced at slightly over $200 it 
was a great gilt, particularly for high-school graduates going on 
to study computer science. 

The PC -I also had connections for an accessory battery- 
powered cassette tape interface, or a device that combined a 
cassette interface with a small printer that used rolls of adding- 
machine paper. The printouts were small and best-suited for 



making program listings. 

Over the years, pocket-computer features have been greatly 
expanded. The latest models — though stili having single-line 
displays — feature extended BASIC, have limited graphic ca- 
pability (though there's not much you can do on one line), have 
built-in quartz clocks, expandable memory, and even optional 
printers that can print graphics. On the flip side of the coin, the 
latest base-model pocket portables, with features similar to those 
available on the original models, sell for under SI 00. 

The problem with the pocket portables, however, is that they 
arc inconvenient for general use. Among the major limitations 
are itty-bitty calculator- type pushbuttons, which means each 
program must be punched in a key at a time — a Song, error-prone 
process even if the computer has some form of single-key-entry 
for BASIC programming functions. What does "single-key en- 
try " mean? It means that if you touch the "P" key the entire 
command print is entered: touch, perhaps, the key "L" and the 
computer loads a program from the cassette. The computer has 
its own internal program that knows when a "P" is the letter "P" 
and when a "P" is the command print. 

Programming problems notwithstanding, for persons who 
work in the field (such as civil engineers, architects, salesper- 
sons, and the like), who need immediate access to a few fixed 
computer programs, or some means of quick data entry and 
storage, the pocket portables arc an unquestioned asset. That's 
particularly true if all the user needs is information that can be 
displayed on a single line. (Yes. a printer can be used for multi- 
line output, but a combined computer and printer assembly is too 
large for the pocket.) Then again, if the primary purpose of the 
pocket portable is computations, a programmable calculator will 
possibly do the same thing at substantially lower cost. 

And if you're thinking about getting a pocket portable for 
someone going into computer science, think about it twice. 
Most schools want the students to have a particular kind of 



Electronics mm mm 



computer, or one with specific features, and pocket portables 
rarely meet either requirement. 

In your lap 

But no matter how the performance of a pocket computer 
might be rationalized, a one-line display simply is not conve- 
nient for anything mors than minimal data entry, or a series of 
individually displayed values. 

For portable computer power that's something more than a 
substitute for a programmable calculator, the real choice is 
something usually called a "lap" computer. A lap computer has 
n full-size keyboard with typewriter keys, yet it is small enough 
to tit on the user's lap or slip into an attache case. 

Those units are powered by alkaline or rechargeable batteries, 
or a plug-in AC adapter: the adapatercan also operate as a battery 
charger if the computer has rechargeable batteries. Lap comput- 
ers feature a multiline LCD readout, an enhanced BASIC, a 
substantial amount of CMOS memory that will retain your 
program and information even after the power switch is turned 
off, and, at the very least, has some kind of built-in text-editing 
software. Other features depend on the particular model. 

Presently, there are three lap computers generally available: 
the Radio Shack Model 100: the NEC (1401 Estes Ave., Elk 
Grove Village, IL 60007) PC -8201 A (which is very similar to the 
Model 100). and the Epson (3415 Kashiwa St., Torrance, CA 
90505)^-20. The Model 100 is the most systemized of the lap 
portables, meaning it can be used to its maximum potential 
without the need for external accessories. Its basic hardware 
features include a 40-column by 8-line LCD readout, 8K of 
RAM (expandable to 24K), a direct-connect answer/ originate 
modem, a parallel printer (Centronics type) output, and a cas- 
sette-tape interface. 

But all things considered, the Model 100's strength is its 
internal ROM-based software, which includes extended Micro- 
soft BASIC: a decent text editor suitable for the preparation of 
documents; an address/telephone index tile that will automat- 
ically dial a telephone number through the internal modem; a 
mini-database called Schedule that will keep track of appoint- 
ments, daily expenses, and personal notes (such as who you took 
to dinner), and a full telecommunications package that controls 
the data exchange through the modem. 

The NEC PC-8201A is similar in appearance to Model 100, 
and other than the different location of a few keys and a some- 
what superior keyboard layout it's difficult to tell them apart at 
first glance. Even the display is the same 40 columns x 8 lines. 
In fact, both start out with essentially the same basic package, 
but they diverge in the concept of their final purpose. Whereas 
the Model 100 is intended primarily for material that will even- 
tually be used for telecommunications or dumped into a larger 
computer, the NEC PC-820IA is part of a complete portable 
package that includes several battery-powered devices: a cassette 
recorder, a thermal printer, a direct-connect modem, optional 
nickel-cadmium batteries (the NEC's basic power supply is 
alkaline batteries), and outboard adapters to drive an 80-charac- 
ter x 24-line monitor or a TV modulator that produces a 40- 
character x 16-line display on a TV set. 

The NEC's internal ROM software is similar to the Model 
100' s: it includes enhanced Microsoft BASIC, a text editor, and 
telecommunications software. AsforRAM, the NEC is supplied 
with 16K versus the Model 100's 8K, The NEC's internal RAM 
can be expanded to 64K, the Model 100's can be expanded to 
32K. (Actually, it's possible that even 24K might be sufficient 
because text processing gets somewhat slow once the document 
exceeds about 20K . ) A port on the side permits an additional 
32K of RAM with battery backup to be plugged in. The program 
or text can be dumped to the plug-in RAM, which can then be 
unplugged and stored for up to two years without losing its 
"memory." (Super-memory isn't all that much of a blessing for 
either unit, because; it can make the computer starts to run so 
slowly that the typing gets several words ahead of the display.) 




THE KAYPHO LINE of totable computers. Shown here are the Kaypro 2, 
Kay pro 4, and Kaypro 10. 



As for what to do with the computers: Both obviously can be 
used for moderate document preparation since they can feed a 
standard printer, and both can dump their stored text into a larger 
personal computer for extensive processing by standard word- 
processing software. (Radio Shack's Scripsit works very well on 
text prepared with a lap computer). For the journalist, reporter, 
salesperson, or anyone else in the field, both lap computers are 
superior to a pencil and a pad. and copy can be submitted by 
modem rather than telephoned to the rewrite desk. 

The original lap computer was the Epson HX-20. which sim- 
ply didn't work out as conveniently as the later two units. In fact, 
there are two models of the HX-20. the original which came only 
with enhanced BASIC in ROM and empty sockets for future 
ROM programs, and the new model, which is simply the old 
model with a "word processing" ROM added. Though the 
HX-20 is about the same size as the Radio Shack and NEC lap 
computers, its screen is much smaller, only 20 columns x 4 
lines, which is simply too small for convenient word processing. 

One reason for the small display is the inclusion of a miniature 
printer that uses small rolls of adding-machine-rype paper, and 
provisions have been made for an optional cassette recorder that 
slides directly into the top of the case. The printer is fine for 
listing programs. There is also a standard serial output port so 
that a standard printer can be used for both BASIC listings and 
word processing. The cassette recorder, which uses special sub- 
miniature cassettes, has its own 80-page manual, which should 
give you some idea of complexity of its use and operation. 

The HX-20 has an RS-232-C I/O that can be used with an 
optional acoustic-coupled modem. Unfortunately, the computer 
does not have built in telecommunications software. Also, the 
modem accommodates the older series-500 telephone handsets; 
the newer "princess" type handsets do not fit into the acoustic 
cups at all. 

Essentially, the HX-20 appears to have been intended for 
BASIC programming, with word processing and communica- 
tions an afterthought. But if your needs are for writing sophisti- 
cated BASIC programs when away from your desktop computer, 
the HX-20 will do it nicely. 

The tofables 

A "totable" (sometimes also called a "tranportable") is a 
desktop computer that has somehow been shoehorned into a 




AMONG THE NEWEST of the totables, the Radio Shack Model 4P Is a 
transportable version of that company's desktop Model 4. 



cabinet that will just about fit under an airline seat. Weighing in 
somewhere between 25 and 30 pounds they ate not the kind of 
thing you're likely to stroll with down the street; hence, we do 
not call them portables even though they have a handle and are 
called "portables" by some manufacturers. 

The first of the totables, the one that literally created the genre, 
was Osborne's (26538 Danti Court. Hay ward, CA 94545) Os- 
bqme-1, which had virtually no standard features. It also used 
single-density disk drives when almost everyone else had switch- 
ed to double-density drives. The Osborne-I is no longer man- 
ufactured. Those currently being sold are warehouse stock and 
demonstrators. 

The first truly well-done totable was the Kaypro II, which is 
still Kaypro 's <PO Box N, Del Mar, CA 92014) standard model 
and the basis for the company's two other models. The Kaypro 11 
has a 9-inch screen with an 80-colurcm X 24-line display, 64K of 
RAM. and two double-density disk drives providing nominally 
200K storage per drive (400K total). The same model with 
double-sided double-density drives, having 400K storage per 
drive, is sold as the Kaypro 4. Both models feature the CP/M-80 
operating system in a standard configuration, meaning it will run 
just about all CP/M software. The exceptions are CP/M varia- 
tions that are hardware dependent. There is a standard parallel 
output for Centronics-type printers and a standard RS-232-C 
serial output for a serial printer or a modem, The computer is 
bundled with a software package that varies from time to time. 
One software option consists of CP/M, Microsoft BASIC, and 
Wordstar, another consists of CP/M , Microsoft BASIC, S Basic, 
Perfect Writer, Perfect Speller. Perfect Calc. Perfect Filer, The 
Word (spelling checker), and a program called Uniterm, which 
can read six other 514-inch computer disk formats. 

Both Kaypro models have unusually good reputations for 
ruggedness. even when manhandled. They are essentially desk- 
top systems that happen to close up. Though the software pack- 
ages are extensive, do not be carried away by quantity; many 
users will have no need for Microsoft BASIC, SBasic, or per- 
haps the filing program. To get your money's worth, select the 
package with the software you really need. 

Dual-purpose models of the Kaypro II and Kaypro 4 are 
designated plus 88, which means they can be software-switched 
from an 8-bit Z80 mode to a 16-bit 8088 mode for the MS-DOS 
operating system. Do not assume, however, that plus 88 means 
you can run IBM software. If the IBM software is hardware 
dependent — meaning it uses or requires specific or proprietary 
hardware features of the IBM PC — then it won't run on the 
Kaypro or any otherMS-DOS computer that isn't IBM hardware 
compatible. 



An even more advanced version of the Kaypro computer is the 
Model 10, which features a built in 10-megabyte hard disk as well 
as a double-sided double-density floppy disk, ft comes bundled 
with the larger software package on the hard disk. A significant 
variation in features between the Kaypro Model 10 and the other 
models is that the Model 10 has a parallel printer output and two 
serial I/O's; one for a modem, the other for a printer or any other 
purpose, and each can be individually configured .(baud rate, 
etc.). 

An important consideration when using a hard-disk drive is 
that the heads must be parked in a safe area on the disk to prevent 
rough handling or jarring from causing the head to crash on an 
active part of the magnetic coating. The "parking" software for 
the computer is not automatic; it must be specifically run when 
the user closes down, thereby leaving open the possibility that 
the computer will be moved with unparked heads. That's some- 
thing you must consider if you have any intention of transporting 
ihe computer by plane or vehicle. 

All three Kaypros deliver about the maximum performance 
you can expect from an 8 -bit computer. They aren't fancy, and 
won't do color or complex graphics, but they will run just about 
every piece of major 8-bit software. If you need something for 
small business use, those computers will probably handle all 
your needs. In fact, some computer dealers will deliver a Kaypro 
11 complete with a daisywheel printer for under $2000— an 
attractive price. 

Among the most recent totable computers is the Radio Shack 
Model 4P , a totable version of their desktop Model 4 . The Model 
4P is supplied with 64K of RAM which can be expanded to 
128K. It has a 9-inch monitor with an 80-column x 24-line 
display, two double-density 184K disk drives (368K total), a 
parallel Centronics-type printer output, and room for a user- 
installed 300 baud modem. As for software, it is supplied with 
the TRS-DOS version 6.0 operating system and Microsoft Disk 
BASIC. 

Though the Model 4P is similar to the Model 4 there are a few 
significant differences between the two that you should be aware 
of. Firstly, the Model 4 contains the Model III ROM's, which 
means the Model 4 will automatically function as a Model III if 
the user runs a Model III program. For both 
CP/M and the Model 4 mode the Model III ROM's are automat- 
ically switched out. In the Model 4P computer the Model 4 
ROM's are replaced by software. The user loads software that 
simulates the Model III ROM's in the lower 16K of RAM; thus 
the Model 4P will also run Model III programs. 

The second variation between the two machines involves the 
serial output. The dual-disk- drive version of the Mode! 4 has a 
built in RS-232-C interface. The Model 4P does not have the 
serial interface; instead, there is space for an optional 300-baud 
auto-dial/auto-answer direct connect modem that can be in- 
stalled by the user. 

Since CP/M Plus was not available when this article was 
prepared (It is now — -Editor), the computer could run only TRS- 
DOS programs intended for the Model III, Model 4, and Model 
4P. However, the non-Radio Shack Montezuma Micro Version 
2.2 CP/M is specifically designed to run on the Model 4I4P 
computers; it opens up the computer to most of the available CP/ 
M software. 

Do you need a portable or totable? 

While the concept of the portable and totable computers is 
interesting, the major consideration should be: "Does it have 
any real value for me?" Even the best models trade off some- 
thing for size: color capability, screen size, speed, or expansion 
capability — there is always something. However, if your require- 
ments dictate that you simply must have a computer or even just a 
word processor tucked in your attache case, or bouncing in the 
trunk of your car, you have no choice — you must select the model 
with the specific features needed to make your work easier or 
more productive. R-E 
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What's New in Printers 

New technologies, new features, and falling prices can make shopping for a printer 

more exciting, and confusing, than ever before. In this article we'll show you what's new 

and what's coming in printers for your home and office. 

MARC STERN 



WHEN YOU TALK ABOUT PRINTERS, THERE'S ONE THING THAT 

you can be certain of— that is that the state-of-the-art is con- 
stantly changing. For instance, technologies that once cost thou- 
sands of dollars are now coming within the reach of the average 
home computerist. Also, conventional printers, such as dot- 
matrix and daisy wheel types, are enjoying both improved perfor- 
mance and decreased cost. 

In this article we are going to take a look at the current state-of- 
the-art in printers. Included will be both a look at what's new in 
such familiar printer technologies as thermal, dot-matrix, and 
daisy wheel, and a look at some new technologies that are now, or 
may someday be, practical and affordable for the personal- 
computer owner. 

Ink-jet printers 

Take the ink-jet printer, for instance. Only a few years ago. a 
sophisticated ink-jet printer's cost ranged from well over 52,500 
to as much as 550.000. Today, those prices have dropped to as 
iow as 5895. with the most sophisticated units on the market 
running upwards of $30,000. What's more, today's ink-jet 
printers are capable of full-color printing as well as graphics 
work. 

There are basically two main technologies used in ink-jet 
printing — continuous-stream and drop-on-demand. In continu- 
ous-stream printing, a constant stream of ink is ejected from a 
single channel and letters are formed by the movement of the 
printhead. As the ink is ejected, it is selectively charged using a 
pair of electrodes. The charged ink is applied to the paper. 



forming the output. The uncharged ink falls into a reservoir and 
is recycled through the printer, after passing through a filtering 
system. Continuous-stream technology is used in very sophisti- 
cated printers, that cost upwards of 530,000. 

Drop-on-demand technology is far less expensive, and is 
available to the personal computer owner in printers from, 
amone others, Siemens Communications Systems, Inc. (240 E. 
Palais Rd.. Anaheim, CA 92805) in its PT88-T2 md27!7-M203 
printers. 

Lets take a closer look at drop-on-demand ink-jet printers. 

Ink-jet basics 

If you were to look at the output of a typical drop-on-demand 
ink-jet printer, you would probably wonder how the unit differs 
from a dot-matrix printer because the result looks much same; 
ink dots are still used to form the characters. But, the technology 
used to produce those characters is radically different. 

Unlike the dot-matrix (and daisywheel) impact printers that 
you might be familiar with, the drop-on-demand ink-jet printer is 
a non-impact type. An impact printer is any printer whose 
prinihead element or a part of it actually strikes the paper, while a 
non-impact printer's printhead never does. For example, a dot- 
matrix printer has a tiny printhead filled with wires. Each one of 
those wires is controlled by the printer's logic circuitry and fires 
after it is activated by a small solenoid. The firing is controlled by 
the logic and the print produced is based on the character set 
contained within a special ROM in the printer. 

Ink-jet machines also make use of a printhead and platen, but 




THE SIEMENS PT-88. an ink-jet printers available to personal-computer 
owners, makes use of drop-on-demand technology. 

unlike impact printers, no pan of the printhead in an ink-jet 
machine touches the paper. The result is that there is very little 
noise, one of the more common complaints about impact 
printers, whether they are dot-matrix or daisy wheel. 

Instead, tiny drops of ink are sprayed out of a series of nozzles 
and those are used to form the letters or graphics of the final 
output. Either a low-pressure area or special electrostatic circuit- 
ry is used to form the characters after the ink is fired at the paper. 
The nozzles are connected to a series of ink-filled channels, 
which are linked to an ink cartridge, which supplies the ink for 
the printing process. 

A closer look 

if you were to look at the printhead of a drop-on-demand 
printer, you would see a scries of nozzles: the number and pattern 
of nozzles will vary from machine to machine. Those nozzles are 
connected to the ink channels. A piezoelectric crystal tube in 
each channel is stimulated by an electrical pulse, causing the 
crystal to expand slightly and this increases the pressure inside 
the channel. In turn, the increased pressure pushes the ink away 
from the crystal and toward the nozzle, where a tiny ink droplet 
forms. 

As the pressure is decreased when the crystal contracts, the 
droplet breaks away from the ink stream and is, in turn, deposited 
on the surface of the paper. Like the dot-matrix-type printers, the 
dots arc arranged in a pattern that forms the letter. 

To keep the ink from being deposited where it isn't supposed 
to be. the ink-jet printer uses a slight negative pressure to keep 
the ink inside the channel when that particular jet nozzle isn't 
being used. Thus, if you were to look at a cutaway of the print 
head, you would see a slightly concave indentation in the surface 
of the ink. 

Ink- jet advantages 

An ink-jet printer has several advantages over a dot-matrix or a 
daisy wheel impact printer and the first is the noise level. Quite 
typically, the ink-jet printer is a fairly quiet machine, one which 
will fit in well with a home computer setup. Its noise level 
contrasts quite markedly with the rat-tat-tat of the daisywheei 
machine or the loud whirring of the dot-matrix printer. 

Another advantage is low maintenance cost. Since there are 
few moving parts in the typical ink-jet printer, its maintenance 
requirements are very low. Further, because the printhead never 
touches the paper, it isn't degraded as are those of impact 
machines. Thus, its life can be much longer. The life of the 
typical ink-jet printhead is in the vicinity of 10-billion characters. 



as opposed to about 200-million for the average sophisticated 
dot-matrix printhead. And, because the ink-jet machine doesn't 
depend on a ribbon that is subject to wear, the print quality 
remains constant over time. 

Another advantage of ink-jet printers is speed. Quite typically, 
those machines race along at between 150 to nearly 300 charac- 
ters-per- second. In contrast, the top print speed of an average 
dot-matrix machine is about 200 characters-per-second. Most 
letter-quality printers — daisywheei printers — run from 12 to 40 
c h arac te rs-per- second . 

The primary disadvantage of a drop-on-demand ink-jet printer 
lies in its inability" to produce more than one copy at a lime and in 
the fact that its output still looks like a "computer" printout — the 
dots in its matrix are quite evident. Further, top-quality print runs 
require special absorbent papers, although bond paper does the 
job adequately. 
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AN INK-JET PRINTER'S PRINTHEAD. This cross-section shows the key 
parts In a drop-on-demand system. 



Graphics capability 

One of the beauties of the ink-jet printer is its graphics ca- 
pability. Because of their precise tracking capability and because 
they are not limited to using dot-matrix impact pins, the ink-jet 
printer is capable of very highly detailed graphics. For instance, 
it is possible to program the Siemens PT8S printer in Wi-inch 
increments. That means you can produce some highly complex 
graphics with subtle variations of grey, black, and white. 

Another area where the ink-jet printer shines is in color- 
graphics printing. Although dot -matrix printers are capable of 
color printing, they have some drawbacks. Since they are limited 
to the use of multi-color ribbons, dot- matrix machines take a 
longer time to produce a color output. Each color or color 
combination requires a different pass of the printhead and that 
slows things down more than just a little bit. Also, since the 
separate dots never completely line up, it is possible that there 
will be gaps in the final printout and solid areas may end up 
incompletely filled. Finally, since dot-matrix machines must rely 
on ribbons and since ribbons tend to wear out fairly quickly, 
outputs produced later in the ribbon's lifetime will be lighter than 
those produced earlier. 

in contrast, a color ink-jet printer uses a special four-color ink 
cartridge and applies the colors, or combinations of color, when 
called upon by the graphics programming in the microcomputer. 
Since it is capable of multi-color output, the time needed to 
create the final output is shortened considerably. Further, solid- 
color areas appear much more uniform in density because it is 
possible to overlap the jnk dots. Also, since it is possible to mix 
the colors directly on the printout, the ink-jet printer is capable of 
printing many more color combinations and hues than a dot- 
matrix machine. 

Because the printhead of the ink-jet machine is micro- 
processor-controlled, it is possible to have the printhead dither. 
When the printhead dithers, it mixes the ink droplets in different 
intensities, thus creating darker or lighter color intensities. 
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Take charge of your computer. 
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Cost comparisons 

hi general, you will find that the cost of ink-jet printers has 
fallen markedly during the last year, as have the prices of just 
about all computer primers. Roughly a year ago, it wasn't un- 
common for a good reasonable-cost ink-jet printer to cost be- 
tween $2,500 and 56,000, with some of the top-quality 
machines costing up to $50,000. Now, the cost of a good ink -jet 
printer is approaching that of some of the more capable dot- 
matrix machines on the market, about $895. Even top-quality 
machines have had price drops, too, to the $30,000 region. As 
for a good color ink-jet printer, you'll still have to wait some time 
until the prices drop even further. Even though their prices have 
dipped in the recent months, you'll still find them expensive 
pieces of equipment, ranging in price from $5,500 to nearlv 
$12,000. 

Laser printing 

Although their cost puts them beyond the means of most 
personal computer owners, if you own a large business, or have 
need of offset-printer-quality output, you may be interested in 
some of the laser printers currently on the market. 

One such machine is the Xerox (Printing Systems Division, 
880 Apollo Street. El Segundo. CA 90245) 5700. That system 
can produce documents in a wide variety of type styles (up to 256 
can be stored), and in type sizes ranging from 6 to 24 points. 
Graphics can also be accommodated. Printing can be done on 
both sides of a page, plain paper is used, and up to 43 pages a 
minute can be produced. 




CAPABLE OF OFFSET-QUALITY PRINTING, this Xerox 5700 laser printer 
can produce documents with a wide variety of type styles and sizes. 

The key to the printer is a laser-imaging system. That imaging 
system has a resolution of up to 90,000 dots-per-square-inch, 
which is why the system can produce copy that compares favora- 
bly with offset printing. The key to the machine's versatility is 
the fact that the location of each dot on the page can be individu- 
ally controlled. Thus almost any image can be reproduced. Once 
the image is created, the actual printing is done using Xerox's 
xerographic (photocopy) process. 

You may be wondering about the cost for all of this. Well, the 
basic 5700 system can be had for about $65,000. 

Dot-matrix developments 

Perhaps the key development in the dot-matrix printer realm 
during the last year is the increasing density of the printhead. 
Quite typically, printheads used to have dot densities of 5 X 7 or 
7x7 and now they routinely feature 9 x 7 or 9 x 9 dot 
densities in standard (draft) mode, and as many as 18 or 24 X 7 
or 9 in the near-letter-quality mode. 

The dot density of a printhead isn't hard to determine. It 



merely means the number of pins the printhead contains in 
vertical and horizontal rows. For instance, if the density of a 
printhead is 7 x 7, it would have 49 little metal pins enclosed in 
the printhead in seven horizontal rows and seven vertical rows. If 
the density is 9 x 7 , then there are nine vertical rows and seven 
horizontal ones. 

The biggest criticism of the dot-matrix printer in the past has 
been its "computerish" hardcopy output. That means that the 
printout is made up of very noticeable dots, no true descenders. 
and is very hard to read. However, that criticism has been pretty 
much nullified by the near- letter-quality output of some dot- 
matrix printers. 

Using overlapping vertical rows of pins, those printers actu- 
ally lay down two slightly offset dots during its print run. Those 
dots give the hard-copy a more "typed" look when it is printed. 
The dot-matrix manufacturers are able to achieve this thanks to 
the fact that they are using printheads with finer wires, which 
permits greater density ( 18 or 24 x 9). Since those heads also 
usually feature two extra horizontal rows of pins, they are also 
capable of having true descenders on such letters as "g" or "y. " 

At one time — about a year-and-a-half-ago, that type of output 
was available only on machines costing more than $1,200, but 
now it is available on dot-matrix printers costing little more than 
$495. And, even low-cost printers — $199 to $499 — have 
printhead densities of 7 x 7 or 9 x 7. so that their output has a 
more professional quality. 

One problem with the new near-letter-quality dot-matrix 
printers is that they take away one of the dot-matrix printer's 
biggest advantages — speed. That's because generating the 
slightly offset dots needed to produce the nicer looking output 
requires that each letter be actually printed twice, slowing down 
the entire process. But printer manufacturers have found a way to 
let us "have our cake and eat it. too." That is, all but the least 
expensive dot-matrix machines these days are dual-mode. They 
offer a high-quality but slow near-letter-quality mode as well as a 
less attractive looking, but much faster draft mode. Typically, the 
print speeds on those machines vary from 40 to 80 characters- 
per-second in the near-letter-quality mode and from 160 to 200 
characters and more in the draft mode. 

Dot-matrix printheads 

Let's look at the typical printhead. A dot-matrix printer is 
called an impact printer with good reason. Its printhead contains 
fine wires that are fired electrically into a ribbon, which strikes a 
piece of paper, thus producing the image. 

The firing of the pins is controlled by solenoids that are 
activated by electrical pulses received from the character-genera- 
tion ROM. That ROM contains the ASCII code for the characters 
and the pins corresponding to that code are all fired at the same 
time to produce the required letter. 

As are ink-jet machines, dot-matrix printers are almost univer- 
sally bidirectional printing units — they print on both passes 
across the paper — and they usually feature logic-seeking 
printheads. Logic-seeking printheads seek the shortest path be- 
tween two printing points thus cutting printing lime. Because 
they are logic-seeking and microprocessor-controlled, dot-ma- 
trix printheads are usually capable of graphics output. Typically, 
most or them have a special programmable graphics mode that is 
capable oflaying down nearly 80 X 80 dots-per-inch, and, even 
more if special graphics software is used. 

Since there are few moving parts in a dot- matrix printer, other 
than the linefeed motor and motor used to move the printhead, 
those units tend to be fairly reliable. Printheads last a long time, 
on the order of 200 million characters, although that isn't as long 
as a typical ink-jet printer. 

The biggest drawbacks of dot-matrix printers are their noise 
and the fact that ribbons wear out fairly quickly. Most dot-matrix 
machines emit noise in the 65- to 85-dB range, which makes 
them rather uncomfortable to be near for any length of time. 
Newer machines, however, tend to be a little quieter. 
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THE SMITH-CORONA TP-1 was one of the first low-cost, bidirectional 
dalsywtieel printers for personal computer use. 



THE CHARACTERS on a daisywheel are located at the ends of the "pe- 
tals," when a hammer strikes the petal, the character is printed. 



Dot-matrix machines also seem to run through ribbons very 
quickly, especially if they are used a great deal. That means that 
early printouts are good quality, but later printouts tend to be 
lighter and harder to read. And, if those ribbons aren't used 
quickly, they tend to dry out and also produce lighter printouts. 

Daisywheel developments 

The other type of impact printer on the market is the letter- 
quality or daisywheel printer and its variant, the thimble printer. 
Both rely on essentially the same technology, but, during the last 
year, their capabilities have been increased markedly. 

At one time, the average low-cost daisywheel printer was a 
unidirectional, noisy, slow-speed affair. It did produce top- 
quality printing, but the tradeoff was that it took forever to 
complete a printout. Those units tended to operate very slowly — 
12 to 18 characters-per-second — tying up the computer for long 
periods as they slowly worked their way through documents. If 
you wanted higher-speed, bi-directionality. and microprocessor 
control in you daisywheel, you had to spend nearly $3,000. 

But. the last year or so has seen a change in this, beginning 
with the Smith-Corona (65 Locust Ave., New Canaan, CT 
06840) TP-l. That was the first low-cost, bidirectional 
daisywheel printer for personal computer use. It debuted at a 
price of under $800 and set the trend toward lower-priced home 
units, whose prices seemed to keep on dropping. Now, it seems 
most major printer manufacturers have a low-cost daisywheel 
available. 

The key to the change in the daisywheel market was the 
introduction of microprocessors in those devices. That develop- 
ment allowed low-cost daisywheel printers to gain bidirec- 
tional ity and logic-seeking capability. It also enables the 
daisywheel to be used for something that was once the province 
of the dot-matrix printer — graphics. Because the printhead can 
now be controlled with computer precision, the low-cost 
daisywheel printer can be programmed for a minimal level of 
graphics. It can produce such things as charts, graphs, and some 
limited pictorial matter. 

Let's take a look at a daisywheel printhead. Where a dot- 
matrix machine uses solenoids and pins, the daisywheel uses a 
whirling disk with flexible petals, and a small hammer. Each 
letter is fully formed on a petal of the printwheel, which some- 
what resembles a daisy; it's from the printwheel that the machine 
gets its name. 

As the printhead moves across the page, it receives the ASCII 
codes output from the character-generation ROM. However, 
i n s te ad of th ose pu 1 ses acti vati ng a serie s of w ires , they e ause the 




ONE OF THE NEWEST thermal printers, this unit from IBM (P.O. Box 2989, 
Del ray Beach, FL 33444) is for use with the PCjr. 

whirling disk to align the appropriate letter-petal with the ribbon. 
The petal is then struck by the hammer, which produces the 
letter. 

The key drawbacks of this machine, again, involve noise and 
speed. Even at their quickest, they are only about one-quarter to 
one-half as fast as the slowest dot-matrix machines on the mar- 
ket. But. the quality of the print they produce, since the letters 
are fully formed, can't be topped. Also, those printers give you 
the capability of changing typefaces or type sizes easily as the 
daisy wheels themselves can be changed. 

A variation of the daisywheel printer is the thimble printer. In 
those machines, rather than a daisywheel, the print element 
resembles an upside-down thimble with spokes. As with the 
daisywheel , each of the spokes contains a fully formed letter. 

Thermal printers 

Thermal printers are dot- matrix devices. However, rather than 
using ink to do the printing, they use special heat-sensitive paper 
and pass it over a series of heated pins to create the print out. 
Thermal printers have always been among the least expensive 
devices on the market, but have suffered from the fact that the 
required paper is expensive and their output is often of poor 
quality. On the plus side, those printers are fairly fast. 

The picture for thermal printers has gotten much better of late. 
For one thing, many of the new machines are capable of using 
plain paper. What's more, thermal printers capable of multi- 
color output have now reached the market. Those use plain paper 
and heat-sensitive dye, "The paper is drawn over a heater bar after 
the dyes are laid down creating the image. The result is a fairly 
inexpensive color printer. R-E 
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Gadgets and Gizmos 

A look at some genuinely useful devices that can make life with your computer a bit more 
pleasant 



WITH THE POSSIBLE EXCEPTION OF IBM — WHO LEARNED QUICK- 

ly from the mistakes of others — most manufacturers of personal 
computers went out of their way to "'marry" the user to one brand 
of hardware. Through the use of non-standard connectors and 
signal lines, unusual hardware both in the computer and disk 
drives, and in some instances off-the-wall software, the object 
was to preclude the purchase of third-party hardware and soft- 
ware. 

Fortunately, as with all things, there was more intelligence 
cut side the companies than inside, and so a vast third-party 
hardware and software marketplace was created by unaffiliated 
entrepreneurs who manufacture or sell all sorts of gadgets, 
gizmos, and accessories for personal computers. In some in- 
stances the third-party vendors are so successful they eventually 
force the original manufacturer into providing similar equip- 
ment. 

In this article we are going to take a look at some of the 
interesting and useful products that are available. Some you 
might have read about, others will be new ideas; some were 
developed on a kitchen table, others by the largest manufac- 
turers. 

While we're going to discuss specific devices for specific 
hardware, hear in mind that similar equipment is usually avail- 
able for other systems. For example, if we cover an accessory 
add-on clock for a Radio Shack computer, it pays to ask if there's 
one available for your Apple, because there is. 

Whether the accessories come from someone's basement or 
garage , or the manufacturer of the computer hardware, they add 
a notable degree of performance to personal computing, par- 
ticularly to the low cost computers or those no longer supported 
by a manufacturer. 

Standard I/O 

For example. Osborne sold many Oxborne-I computers before 



the company went bankrupt. To say that the computer had many 
quirks would be kind, but because there are so many users and 
because the computer is still being sold let's look at how third- 
party gadgets handle two of the machine's more prominent 
hassles. First, the remote video monitor output. The Osborne-l 
has an itty-bitty built in screen, so for extended viewing an 
accessory external monitor is needed to avoid eye strain. The 
computer's video monitor output, however, isn't standard com- 
posite video: it was intended for an Osborne monitor never seen 
in this neck of the woods, The second difficulty is the modem 
interface — il used a circuit known only to Osborne. Again, the 
object was to force the user to purchase an Osborne peripheral — 
a modem. 

Third-party vendors take care of both problems at reasonable 
prices. The Exmon panel plug-in adapter fno wiring changes) 
from J MM Enterprises, Inc. (115 Batters by Ave., Enumclaw, 
WA 98022) provides the Osborne- 1 with a composite-video 
output, which allows any standard composite- video monitor to 
be used with the original 52-column screen computer. If the 
computer was upgraded to 80/104 columns the adapter still 
works in the 52-column mode. (It moderately "scrambles" an 
80-column display.) 

As for the modem port, that's handled by a device called an 
Osbreuk from Image Sales (Box 200, 2442 N.W. Market St., 
Seattle. WA 98107). The device connects to the Osborne's 9-pin 
modem connector and creates a standard 25-pin DB-25 RS-232- 
C input/output as well as a "true break" signal. A small push- 
button switch on the Osbreak's cabinet produces the "true 
break" required by some time-share computer and database 
networks. The Osbreak also permits a serial printer to remain 
connected to the computer while using a modem because the 
modem and printer no longer have to share a single RS-232 
connector on the front panel. 

Speaking of RS-232 interfaces, if you're into using different 




THERE ARE MANY double-density disk upgrades for the Model 1, includ- 
ing this one from Radio Shack Itself. 



modems, printers, and other RS-232 peripherals you have proba- 
bly learned the hard way that there is really no such thing as an 
RS-232 "standard." What's a handshaking line for one device is 
nothing for another. If you run into RS-232 matching problems, 
one of the handiest gadgets you can have around is the RS-232 
Wiring Adapter from B&B Electronics (Box 475. Mendota. 1L 
6 1 342): that device lets you patch RS-232 connections in any 
pattern. It has DB-25 connectors at each end of a small printed 
circuit board whose foils terminate in a row of minisockets (two 
rows of sockets). To test a connection, you install a supplied 
jumper from an input socket to an output socket. When you get 
the connections down pat you simply wire a standard RS-232 
connector to conform to your jumpers. 

Upgrading the Color Computer 

One of the computers for which there is a seemingly endless 
list of gadgets is Radio Shack's Color Computer. No one can 
quite figure out what Radio Shack had in mind for the color 
computer because expansion possibilities appeared — at first 
glance — to be sharply limited. It received some bad press, was 
even rumored to be on the verge of being discontinued, but here 
it is full of life, due mostly to third-party gadgets. 

Let's run through some of the gadgets that made the unit a real 
winner — you might find just the item you're looking for. First 
off, there's the calculator-key keyboard of the pre-t983 model. 
No problem here; replacement with a keyboard having typewriter 
keys is a 15-minute job for anyone. The keyboard is from Spec- 
trum Projects (93-15 86th Drive, Woodhaven. NY 11421). You 
open the cabinet, unplug the old keyboard, plug in the new 
keyboard, close the cover, and you're ready to type on real keys. 

How about some "letter quality'' word processing from a 
Color Computer using a daisywheel printer with a polyethelene 
ribbon, the same kind of ribbon used on IBM typewriters that 
produce '"camera ready" (for offset printing) documents. There 
are some real cheap but excellent printers that can do this, such 
as the Smith-Corona TP-1 and the Brother HR-1 and HR-15. But 
how do you connect those Centronics-type parallel printers to the 
"mickey mouse" 600-baud serial output of the Color Comput- 
er'} You do it with a Color-Computer-to-Cenlronics printer inter- 
face from Botek Instruments (494° Hampshire, Utica, Ml 
48087). Unlike other hardware of every kind, the Botek unit 
comes with every cable and connector you will need, there are no 
extras. Just plug it in the way you get it. (Will wonders never 
cease?) By the way. by changing the unit's Radio-Shack com- 
patible input connector for a DB-25 you can use the device to 
interface other serial-output computers with a Centronics-type 
printer. 

Finally, before we leave the Color Computer, consider the 
expansion port, of which there is only one. You can plug in a 
ROM program cartridge or a disk -drive interface, but not both at 
the same time . At least that's the way it was designed. But one of 
the most successful add-on's for that computer is a six-slot ROM 
port extender that allows the user to keep up to six ROM or RAM 
cartridges and/or the disk controller plugged in and ready to go at 

: touch of a switch. The device is from J-Nor Industries, Inc. 



16272 W. North Ave.. Chicago. IL 60639). 

As the Color-Computer blossomed from a basic instructional 
machine into a rather sophisticated bul inexpensive professional 
qualify computer (lots of dynamite software is now available, 
among them one of the very best word processors), the single 
expansion port proved too limiting even for Radio Shack, and 
their latest catalog lists a port expansion unit that will accommo- 
date up to four program cartridges and/or disk drive controller- 
Updating older computers 

Were you one of the original computer hobbyists who built the 
Heathkit H8 computer? 'Die HS remains a good, rugged comput- 
er, but its single density hard-sectored disk drives are now 
somewhat behind the times. In fact, it's often difficult just to 
locate hard-sectored disk media, not to forget up-to-the-minute 
modem software. But the plug-in FDC-HS controller from 
CD.R. Systems, Inc. (7210 Clairemont Mesa Blvd., San Di- 
ego, CA 92111) will upgrade your H8 to both hard and soft- 
sectored operation in double density. The unit allows use of both 
hard and soft-sectored SW-inch disks, 8-inch disks, and double- 
density. If you also use one of the Z80 upgrade cards available for 
the H8 you should be able to read or run just about any modern 
CP/M software. 

Speaking of "Old Timers," the grand-daddy of them all is the 
Radio Shack Model 1 computer. About 300,000 were sold, most 
of which appear to be still in use. (They are hard to come by in 
the used-equipment marketplace and command almost their 
original price.) A Model ! with the expansion interface has lots of 
I/O ports and busses sticking out and ready for use. Give a 
hobbyist an accessible I/O or buss and he'll probably build 
something to use the connection. That's exactly what happened. 
Until the introduction of the IBM PC. there were more gadgets 
and gizmos for the Model I than for any other computer — 
perhaps more than for all other personal computers put together. 

The Mode! I has never really gone out of style and there are 
some exceptionally useful gadgets and gizmos still being pro- 
duced for that computer. The list is almost endless, but here are a 
few highlights you might find useful. First off, a disk-system 
double-density upgrade which more or less doubles the storage 
capacity of the disk. There are several upgrade kits available 
including Radio Shack's own (which must be installed by a 
Radio Shack service center). For many, the least troublesome 
installation will be the Percom Doubler from Percom Data 
(11220 Pagemill Rd., Dallas. TX 75243). Percom 's upgrade is 
user installed; it simply plugs in. It is supplied with the Dospttts 
3.4 operating system, a good system presently being used by 
many independent software houses because they can provide a 
full run-time program for the Model I using it. (Radio Shack 
does not usually permit independent software houses to provide a 
run-time TRS DOS.) 

If you want to experiment with voice synthesis, but have a 
tight budget, the old Mode! I is the way to go. For under S100 
Alpha Products (79-04 Jamaica Ave., Woodhaven, NY 11421) 
will provide you with the software and a voice synthesizer that 
plugs right into the side of a Model I computer, using the old 
screen printer port on the expansion interface. Voice synthsizers 
are also available for other computers, most notably those from 
Apple and IBM, but not at $70 including the software. 

Other Model I gadgets also available from Alpha Products 
include a plug-in clock module with a battery backup that dis- 
plays time and/or date, a selector switch for two printers that 
plugs into the printer port of the expansion interface, and even a 
plug-in joystick tor games. 

Getting away from the computer itself, do you find yourself 
connecting and disconnecting plugs and cables when you 
change peripherals? Does going on line to a database through a 
modem mean you must disconnect your serial printer? Does 
changing to a daisywheel printer require you to disconnect the 
high-speed line printer? Maybe you need something like the 
active serial port expander, from Bay Technical Associates, Inc. 
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PRINTER INTERFACE, the Card ? from CarctCO (313 Mathewson, Wichita. 
KS 67214) lets you use a Centronics-type printer with a Commodore 
computer. 



(Highway 603. Bay St. Louis. MS 39520). An active port ex- 
pander isn't just a simple switch. It has separate UART's, buff- 
ers, and handshaking, and each port can operate with a different 
configuration (ie.. baud rate, stop bits, and handshaking) so you 
can drive any attached device without taking peripherals apart to 
move internal DIP switches. 

Printer accessories 

While we're on the subject of peripherals, one of the most 
commonly used printers is the Epson MX-80 (and the newer 
version, the RX-80). Unfortunately, the printer accommodates 
only tractor- feed paper, the kind with the holes punched along 
the edges. If you want to use single sheets such as letterheads you 
must insert the sheet in a special plastic carrier that must first be 
pushed through past the print head before it reaches the tractor 
mechanism, a procedure that has been known to cause more print 
head damage than anything else. A better way to handle single 
sheets such as letterheads is to retrofit the printer with a Micro- 
Grip Friction Feed from Bill Cole Enterprises, Inc. (Box 60, 
Wollaston, MA 02170-0060). That device provides a small fric- 
tion feed area for single sheets, yet it doesn't interfere when 
feeding tractor paper. While it isn't exactly a factory modifica- 
tion it does work. The device requires only a screwdriver and the 
opening of an MX-80' s cabinet (no soldering). The same job can 
be done on an RX-80 without opening the cabinet. 

For those with the opposite problem — that of using continu- 
ous tractor feed paper or forms on a single-sheet daisywheel 
printer — the manufacturer usually has a tractor feed accessory, 
though they often cost in the hundreds of dollars. The popular 
Smith-Corona TP-1 and TP-2 printers used with budget priced 
computer systems also have a tractor feed option, whose selling 
price, however, bears no relationship to the list price of about 
S200. With some careful shopping you should be able to pick up 
TP-I or TP-2 tractors for about $60. (It's the same tractor for 
both.) They are not the easiest thing to install, but all it takes is a 
screwdriver, perhaps pliers, and a lot of patience. 

One of the all-time award- winning gadgets for printers is 
Fingerprint from Dresselhause Computer Products (837 East 
Alosta Ave., Glendora, CA 91740). fingerprint installs inside 
Epson printers, including the versions of that printer from com- 
puter manufacturers such as IBM and Texas Instruments. It will 
also retrofit the Okidata Microline 82 printer. The device 
provides 8 to 10 functions that are normally under software 
control by just touching the printer's off-line, formfeed, and 
linefeed operating keys in the proper order. The extra functions 
include condensed printing, emphasized (double- strike), dou- 
ble-size characters, automatic 8-space left indent so you can 
punch binder holes without cutting into text, automatic perfora- 
tion skip-over, even itallic print. It's a plug-in device and installa- 
tion requires opening of the cabinet and a modest degree of 




PRINTER BUFFERS like the Microbutfer from Practical Peripherals free 
the computer for other tasks during printing. 



dexterity. If you have ever plugged a integrated circuit having 20 
or more pins into a socket, installation shouldn't take you more 
than 15 minutes from beginning to end. 

While on the subject of printers, don't overlook some interest- 
ing interfaces that allow the use of standard printers with the 
Commodore and Atari computers, both of which have proprie- 
tary printer I/O's for their own printers. If you want to connect 
one of the inexpensive daisywheel printers to those computers, it 
normally can't be done. But there are a number of printer 
interfaces that will allow you to use a Centronics-compatible 
printer with those computers. Just about any retailer that carries 
Atari or Commodore accessories will stock one or more of those. 

In closing we'll cover what is rapidly becoming one of the 
most desired peripherals: the "printer buffer." Basically, a 
printer buffer is a memory device connected between the com- 
puter and the printer. When you want to print, you dump the 
contents of the computer's RAM to the printing buffer, which in 
turn feeds the printer. Within seconds your computer is free for 
use while the buffer takes minutes or even hours to feed your 
documents to the printer. Buffers are available with 16K to 256K 
of RAM: the bigger your documents the more RAM needed for a 
total dump. (This article's manuscript was handled by a I6K 
buffer, and took almost 23 minutes to print on a rather slow 
daisywheel printer. But. instead of staring at a "dead" screen for 
23 minutes, we were able to use the computer to process a 
mailing list.) 

Printer buffers are usually available as stand alone devices — 
complete unto themselves. But several models can be integrated 
directly into the computer. The Mkrobuffer line from Practical 
Peripherals (31245 La Baya Drive. Westlake Village, CA 91363) 
has "bare" models that plug directly into the Apple 11 series of 
computers and the Epson family of printers. Orange Micro ( 1400 
N. Lakeside Ave., Anaheim. CA 92804) has a buffer that 
"docks" directly onto their Gmppler+ , Epson APL. and Apple 
parallel interfaces. 

The list of gadgets and gizmos available for personal comput- 
ers is almost endless, ranging from super-colossal "profession- 
al" joysticks (whatever "professional" is supposed to mean) to 
disk emulators for the IBM that require a second mortgage on the 
old homestead. We have only attempted to look at accessories 
that provide greater computing power or convenience for the user 
with a low cost computer system. R-E 
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Working with Databases 

One of the best uses for a computer is to organize your records. Here's a look at some software 
that can help make that task easy. 
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PERSONAL COMPUTERS DO TWO THINGS WITH EXTRAORDINARY 

speed, reliability', and patience: They "crunch" numbers and 
shuffle data. When we say a computer can "crunch numbers*' we 
mean it will allow you to feed in seemingly endless numerical 
data and mathematically process the data until the end of time if 
that's what it takes to arrive at the solution to your question or 
problems 

When we say a computer can shuffle data we mean a computer 
will accept any kind of information — alpha (letters and punctua- 
tion), numeric, {numerals) and alphanumeric (any string of 
characters such as 123XY4D?) — store it. relate it to other data, 
extract specific bits and pieces of the data, rearrange the data in a 
convenient or desired order, or display to the user any of the data 
in any preferred order. 

Depending on the kind of data, how sophisticated the process- 
ing by the computer, and the way in which the information is 
displayed to the user, the software that shuffles data is called a 
database, personal information management system, mailing 
list, checkfile. or just a plain old-fashioned filing program. For 
simplicity we'll refer to all data-handling software as a 
"database." 

Most of the database software for personal computers, par- 
ticularly for the lower cost models, handle all the data through 
RAM, eventually storing it on disk or tape. What the software 
does is create electronic storage bins in which the user-supplied 
data are placed, with the information usually entered through the 
keyboard. The program keeps track of what data goes where by 
reserving specific labeled areas in memory. The labels might be 

LAST NAME, FIRST NAME, TELEPHONE NUMBER, STOCK NUMBER, 

insurance policy, furniture, or almost anything. Depending 
on the particular kind of filing program, the data might be stored 
under the name provided by the user, or it might be a numerical 
representation created by the computer for its own use in han- 
dling the data. Even if stored under a name or numeric designa- 
tion created by the computer, when the information is eventually 
fed back to the user as a screen display or printout it will be 
accessed by the user-assigned name, such as name, address, 
etc. 

When you need a particular kind of information, the computer 
reaches into the appropriate bin. shuffles through the assorted 
data you have placed there, and then extracts what you asked for. 



For example, if we wanted an electronic file of our property for 
insurance purposes we might use a program such as Haydcns 
Personal Properly Inventory (Hay den Book Co. , Roche lie Park, 
NJ 07662), which creates four electronic bins named item, 
description, serial number, and value. Each of the elec- 
tronic bins is called a field. There is the "item" field, the 
"description" field, etc. In a sense, the word "field" is generic 
for "storage bin." You can put any kind of information in the 
bins. But when your files have different fields, each bin. or field, 
mttsi contain the same kind of information. 

For example, an item field is the storage bin for the name of 
the item. The description field stores the characteristics of the 
item. The serial number field holds the date the item was 
purchased. The value field stores the cost of the item. 

To ensure you get the information out correctly, the computer 
relates the data in one field with the data in other fields, so that if 
you specify a search for data on a "widget" the screen would fill 
with all the information on the widget: the description, serial 
number, and value. 

Depending on the particular software, the program might even 
create new field data from the other fields. For example, assume 
that we had stored five items, each having a value of $5. We 
might possibly create another field called total value whose 
data will be the sum of all the individual entries in the value 
field. In this case, if we asked for a report on the total value 
field, the screen would display total value = S25, representing 
five items of 55 each. If we added data on a sixth item whose 
value was $6, the total value field would contain the value $31 . 

Programs that simply file information that can be accessed at 
will are logically called "electronic files."' Files that permit the 
data to be compared, mathematically processed, and whose data 
can be extracted in random bits and pieces and presented in a 
final report in numerous configurations are called "database 
managers" — meaning the user can not only file but manipulate 
the stored data so it produces a report in a specific format. 

Report software for an associated database can produce a 
report on anyone or anything. Push a button and the computer 
will print paychecks from ihe payroll records stored in the 
database. Push another button and it will not only tell how many 
widgets were sold for each minute of last week, it will project 
how many widgets will be sold per minute in 1987; and will tell 
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If you're a computer 
hobbyist interested in the new 
IBM® PCjr™, an Apple® 
owner anxious to learn 
about Applesoft®, or anyone 
captivated by the Commodore, 
you need Sams books. Because 
when it comes to computer 
technology, Sams knows all 
about it. 

Sams makes understanding 
technology easy for everyone. 
Since 1946, Sams philosophy 
has been to offer technical 
books and software that are 
not only easy to understand, 
but enjoyable to use. As a 
result, Sams is one of the 
leading and most respected 
technical publishers. 

Because of this reputation, 
Sams attracts some of the 
most respected authors and 
programmers in their fields. 
Expert writing combined with 
quality publishing make Sams 
your best choice for technical 
books and software. 



Here are Sams newest 

rel eases i 

•APPLESOFT FOR THE Me® is 
written especially for Apple 
Me owners. Read it and you'll 
quickly learn Applesoft 
syntax, programming 
techniques, commands, 
functions, and more. No. 
22259, $19.95. 

•PERSONAL COMPUTERS 
HANDBOOK (Second 
Edition). Completely updated, 
comprehensive introduction 
to popular 8-, 16-, and 32-bit 
microcomputer CPUs. No. 
22094, $14.95. 

•INTRODUCING THE IBM 
PCjr covers everything about 
the PCjr including how it 
works, what software will 
run on it, how expandable 
it is, and more. It's written 
by Andrew M. Seybold, one 
of the industry's foremost 
authorities on personal 
computers and the first 
person to break the story on 
the PCjr. No. 22317, $12.95. 



• INTRODUCING THE APPLE 
MACINTOSH™ is the most 
exciting book to hit the 
computer market. It's the first 
and only book available on 
the new Macintosh computer. 
Like the computer itself, this 
book is designed especially 
for professionals who take an 
active role in major business 
decisions, its two-color text 
and illustrations show you 
everything you need to know 
about the system including 
how it works, how it is 
different from other Apple 
computers, what software will 
run on it, and more. A must 
for any new or prospective 
Macintosh owner. No. 22361, 
$12.95. 

So for faster computing 
on any computer, get the 
books you need from Sams 
today. Visit your local Sams 
dealer or call OPERATOR 
T36 at 3 17-298-5566 or 
800-428-SAMS 



Offer good in USA only. Prices ond availability subjeetlo change without notice. In Canada, con tacl Lenbrook Electronics, Markham, Ontario 

L3R 1H2. Apple, lie and Applesoft are registered trademarks of Apple Computer, Inc. Macintosh is a trademark of Apple Computer, Inc. 

Timex/Sinclair 2068 is a trademark of Time* Computer Corporation. IBM is a registered trademark of International Business Machines, 

Inc. PCjr is a trademark of Internolional Business Machines, Inc. Commodore 64 and VIC 20 are trademarks 

of Commodore Business Machines. 
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All Book/Software Combinations ore 
available alone or securely packed in a 
vinyl hard-cover binder with diskette or 
tape of programs to save you manual 
entry. 

• COMMODORE 64™ BASIC PRO- 
GRAMS, Book: No. 22171, $9.95; Tope: 
No. 22289, $7.95; Book/Tape: No. 
26171, $16.95. 

• VIC 20™: 50 EASY-TO-RUN 
COMPUTER GAMES, Book: No. 22188, 
$5.95; Tape: No. 22287, $7.95; 

Book /Tope: No. 26170, $12.95. 
■ VIC 20: GAMES, GRAPHICS AND 
APPLICATIONS, Book: No. 22189, 
$8.95; Tape: No. 22280, $7.95; 
Book/Tape: No. 26167, $15.95. 

• ENTERTAINMENT GAMES IN Tl 
BASIC AND EXTENDED BASIC, Book: 
No. 22204, $8.95; Tope: No. 22285, 
$7.95; Book/Tape: No. 26169, $15.95. 

• TI-99/4A: 24 BASIC PROGRAMS, 
Book: No. 22247, $12.95; Tape: No. 
22291, $7.95; Book/Tape: No. 26T72, 
$19.95. 



•TI-99/4A:51FUNAND 
EDUCATIONAL PROGRAMS, Book: 
No. 22192, $4,95; Tape: No. 22283, 
$7.95; Book/Tope: No. 26168, $11.95. 

■PERSONAL COMPUTERS 
HANDBOOK [Second Edition), No. 
22094, $14.95. 

• APPLESOFT FOR THE lie, No. 22259, 
$19.95. 

• TIMEX/SINCLA1R 2068™ BEGINNER/ 
INTERMEDIATE GUIDE covers BASIC 
fundamentals and more advanced 
programming with the 2068, plus color 
graphics and sound. No. 22225, $9.95. 

■ INTRODUCING THE IBM PCjr, No. 
22317 $12 95 

• BASIC TRICKS FOR THE APPLE pro- 
vides all the tricks you need to make 
your BASIC programs more useful and 
efficient. Guides you through the logic, 
creation and integration of over 35 
routines. No. 22208, $8.95. 

• ATARI BASIC TUTORIAL is a hands-on, 
step-by-step guide through (he ATARI 
BASIC language. No. 22066, $12.95. 



Available Soon 

• BASIC PROGRAMS FOR THE IBM PCjr 
is a beginner's book that shows how to 
program the PCjr in BASIC, and how to 
use the many advanced BASIC features 
unique to the computer. Also contains a 
BASIC tutorial, programming hints and 
many useful programs. No. 22359, 
$12.95. 

• ASSEMBLER LANGUAGE 
PROGRAMMING: THE IBM PCjr 
shows how to program Junior in 8088 
assembler language, and how to 
control its video, keyboard, disk and 
Other hardware. Includes many sample 
programs and hints. No. 22360, $12.95. 

• BASIC TRICKS FOR THE IBM shows the 
novice or advanced IBM user how to 
make the BASIC language perform a 
number of useful lasts for quick and ef- 
ficient programming. No. 22250, $8.95. 
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New TRS-80 Transportable 
Gives You the Space You Need, 




The TRS-80 Model 4P 

Many "desktop" computers 
look more like a giant science- 
fair project. And moving one 
to another location is next to 
impossible. That's why you 
need a Model 4R Not only is 
the Model 4P the desktop 
computer that gives you back 
needed deskspace, it also lets 
you be more productive when 
business takes you out of the 
office. Why? Because 
it has a handle. 



Which means 
you simply slip the keyboard into the hi-impact 
case, snap on the protective cover and go! The 
Model 4P weighs just 26 pounds, and works 
anywhere there's AC power. 

A Powerful Workstation 

Model 4P runs the entire selection of 
"off-the-shelf" TRS-80 Model III/4 disk 
software. That means you can put the 
4P right to work, solving scheduling 
problems, updating sales projections 
and revising your memos. In addition, 
you can add the optional CP/Mi Plus op- 
erating system, allowing you to choose 
from thousands of additional ready-to- 
run programs. 
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A Self-Coniained 
System 

The Model 4P fea- 
tures 64K RAM. Two 
184K built-in disk 
drives. 80-charac- 
ter by 24-line 9" 
display. A built-in 
RS-232C inter- 
face to commu- 
nicate with other 
computers, plus a 
parallel printer in- 
terface. To top it off, the keyboard slips under- 
neath—out of your way — when not in use. 

Expand as Your Needs Grow 

Install Model 4P's internal modem board 
and access information services by phone. 
You can increase the internal memory to 
128K, and expand with up to four external 
hard disk drives for an extra 20 megabytes 
of storage. And to create sophisticated 
graphs, tables, charts and more, add 
our high-resoiution (640x240) graphics 
upgrade. 

Only $1799 

Compare Model 4P's price, features and 
expansion options with that of other trans- 
portables, and you'll see why the Model 4P 
is the computer to take along. In addition, your 
company has the option of leasing the Model 4P 
for just $65 per month*. 



Available at over 1100 

Radio Shack Computer Centers and at 

participating Radio Shack stores and dealers 

Radio /hack 

COMPUTER CENTERS 

A DIVISION OF TANDY CORPORATION 



Send me your new TRS-80 Catalog RSC-11. 



Mall To: Radio Shack, Dept. 84-A-1Q11 
300 One Tardy Center, Fort Worth, Texas 76102 
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'Plus applicable use.'sales tax Prices apply al Radio Shack Com- 
puter Centers and at participating Radio Shack stores and deal- 
ers. CP/M Plus is a trademark of Digital Research. 
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IN A SIMPLE FILING PROGRAM, the on-screen prompts are kept to a 
minimum. The "?" Is used by this program to tell you when to enter data. 



the boss how many keys per minute each word processor opera- 
tor types, and the length of everyone's coffee break, and the exact 
second (not minute) the assembly line workers punched in. 

While database managers have enormous power in the sense 
the usercan virtually write the data-handling program itself, they 
often prove to be extremely complex and difficult to use. For 
example, dBase II from Ashton-Tate (9929 West Jefferson Bou- 
levard. Culver City. CA 90230), the best known of the personal 
computer database managers, is usually difficult to learn. There 
is even a separate training course (tutorial) for dBase II, and yet 
another expensive program to interpret the user's ideas into the 
dBase II "language." While some users can get a grip on the 
program in a matter of weeks, there are others who spend better 
than a half year and still cannot write the database. 

The problem with these super database- management pro- 
grams is the myth that everyone needs one. In fact, when ran on a 
small personal computer — meaning 64K of RAM or less and a 
514-inch disk system with a storage capacity of about 200K per 
side, the super database is often difficult to organize, time 
consuming to use, and relatively expensive. Most home-and- 
family and small-business users simply don't need that much 
"sophistication" — here sophistication is a euphemism for com- 
plexity. 

The truth is that many users can get by with discrete data filing 
software — meaning individual programs that perform one par- 
ticular database function — rather than a super-database that can 
processes every conceivable file and record. To help you under- 
stand the kind of programs available in dedicated software, we'll 
take a look at some of the simple data-filing systems. 

Let's start off with something very simple but very convenient: 
a random- access information file — a computer simulation of a 3 
x 5 file card. Such a file is a good way to organize the bits and 
pieces of information we would like to have at our fingertips. 
Such information might include who we're supposed to meet for 
lunch next Thursday; where we hid Mom's gold wedding band 
when we went on vacation; where we filed that issue of Radio- 
Electronics with the article on direct- broadcast satellites; how 
much we paid for our cameras and where we placed the original 
sales slips (for insurance); the name of the person who refinished 
the office desks, etc. 

There are many so-called "filing systems" but none the equal 
of SeekEasy (Correlation Systems, 81 Rockinghorse Rd., 
Rancho Palos Verdes, CA 90274). SeekEasy is self-contained; it 
does not require a word processor for data entry. It is totally 
random for both entry and search, with the entered information 
treated as a single field. The user can enter up to two lines (160 
characters) of anything in any order. One entry might be: 
"Lunch, Feb. 3, 2 PM, Joe Smith, Widgets, Inc." while another 
entry might be: "IRA Account 1983, East Bank Of The Mis- 
souri, 145-5678." 




THIS IS HOW the simple filing program may look when data has been 
entered. It Is nothing spectacular, but It does work. 



If on Feb. 3 the user simply enters "Lunch," "Feb. 3," 
"Joe." "Smith." "2 PM," or any combination, the entire entry 
will be displayed. Similarly, entering any piece of informaiion 
from the IRA entry will call up the entire entry. 

Even if the user gets the spelling or numbers incorrect a 
random access file will display and/or print the nearest equiv- 
alent. Naturally, the more precise and detailed the search-data 
entries, the narrower the range of displayed file information. 

Random access files such as SeekEasy have no fields, no 
definitions, no report structure, nothing except total search of 
every character. If the information is there it will find it. Unfor- 
tunately, some random access programs are slower than others, 
anywhere from a few seconds to almost an hour. Again, for 
conventional personal computers the fastest we have seen or used 
is SeekEasy, which will random access 2.5K per second. Under 
the most difficult search conditions — the least amount of de- 
scriptive information — the program takes only 10 seconds to 
locate one of 100 records on a 5!4-inch double-density disk 
system. 

We have gone into a little extra detail on SeekEasy so that as 
we cover other types of filing systems you can put them in the 
proper perspective in terms of complexity of data entry, search 
and reports, speed, and ease of use. 

When you need it all! 

One of the real heavyweights in database management that 
doesn't require a college course in how to program to use is 
Infostar from Microsoft (10700 Northup Way. Tkllevue, WA 
98004), That program really consists of two separate programs 
Datastar. which is the filing system, and Reportstar, which 
creates screen and printed reports. The user can purchase either 
program separately, or the complete package. Datastar allows 
the user to create a specific screen layout for entering data by 
simply moving the cursor around the screen and then typing in 
both graphic and character prompts. 

A typical Datastar screen might contain lines composed of 
dots, with each dot representing a possible character entry. The 
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THE SCREEN DISPLAY generated by a more advanced filing program. 
Note the full set of "help" prompts that appear at the top. 



screen can also have special automatic formating for such things 
as telephone numbers or Social Security numbers. The program 
then "remembers"" the screen. The nice part about Datastar is 
that it works on every conceivable level, from rank beginner to 
advanced programmer. Once the screen is created it can be used 
as- is. or each prompt can be keyed to accept only certain types of 
information, or even convert information. For example, a name 
field can be keyed to accept only alpha characters, no numerals, 
with all entries automatically converted to uppercase letters. In 
addition, some fields might be designated numeric only, while 
still others can be derived from other fields. For example, if five 
fields have numerical entries, a sixth field, one that is perhaps 
called total; or sum will be the value of the sum of the five 
numerical fields, or a held might contain derived information 
within a specific range. 

The major point is that you only use as much of Datastar as 
you can handle. The more you learn the more you use. 

Same thing with Reportstar. You can create either screen or 
printout formats — even new report fields — from the information 
in the Datastar file. Again, you can limit your reports to only the 
features you can handle comfortably. 

An extra value of the Infosiar system- — particularly for the 
small businessman whose filing requirements might be con- 
stantly changing — is that as the user gets greater skill with the 
program, he or she can usually upgrade the formats without 
having to redo the entire database. 

Basic systems 

SeekEasy and Infosiar are rather expensive programs, even 
though they run on moderate cost 8-bit machines. Similar fea- 
tures, although they are not as convenient to use or as flexible, 
are available in budget priced software for the low- priced person- 
al computers. 

For example, there's Filewrher, from Dynateck MicroSoft- 
ware. Inc. (7847 North Caldwell Ave., Niles, IL 60648), for the 
Commodore 64, That is a "program generator," which means 
that you create the screen prompts you want and the software then 
writes a program in BASIC that will perform exactly the func- 
tions you indicated on the screen. 

The created program will store your information, retrieve it, 
and allow you to make updates and deletions. You can even 
moderately customize the entry fields for alpha or numerics only, 
date only, etc., much as you would do when using Datastar, You 
don't get the flexibility of a "professional" filing system such as 
Datastar. and the entry for each field can be no longer than a 
single line, but you get a lot of performance at the lowest possible 
price in a system that can be handled by the newcomer to 



personal computing. Also. Fitewrittr comes with a very thin but 
excellent manual that's easily understood by the beginner. It's 
also an excellent training aid for those who want to learn some- 
thing about database management. 

II \ou can put up with a program that's relatively slow to load 
and relatively slow to run. and you know nothing about program- 
ming or database management but need somewhat extensive 
computerized files, consider one of the more sophisticated pro- 
gram generators. Among the better ones is The Producer (Soft- 
ware of the Future, Inc., PO Box 1245, Arlington, TX 
76004-1245). 

That program is particularly well suited for the beginner 
because it comes with unusually good cassette-based training 
tapes. It's more sophisticated, and requires more skill than 
Filewriter, but you can eventually end up with a full-featured 
database thai will do just about anything you want,— the trade-off 
is that it will do it quite a bit slower than the super-database 
management systems. 

Basement bargains 

Now that the youngsters who used to hang out at Radio Shack 
in the late I970"s have grown up and graduated as computer- 
science majors, we're getting some really excellent low-cost 
database software for the budget priced home-and- family com- 
puters. Even though the programs might be priced as cheaply as 
a discounted "arcade game," some of them are good enough to 
be considered for part-time or small business use. For example, 
consider the hasic Radio Shack Color Computer package con- 
sisting of ihe computer and a cassette recorder (no disk). One of 
the most convenient filing systems you're likely to run across for 
any computer is the S25 ROM-cartridge Color File for that 
minimum system. 

Color File's power is an almost unbelievable sorting facility 
for what is obviously a rock-bottom price. The screen comes up 
with eight field selections. Seven are data fields with the usual 
home-and-fainily database labels such as addresses, warran- 
ties, car maintenance, etc. The eighth selection permits the 
user to define seven fields of his own choosing, each field having 
a limit of up to 32 characters each including the prompt. Each 
field can accept as many different entries (words, descriptions, 
or numerals) as will fit on the line. For example, if one field is 
designated insurance, the entries might read: liability, auto, 
equipment. 

Now here's where the super-sort feature of Color File comes 
in. Once the data is stored in memory, the user can then son on 
any field, sort again on any of the data for that field, sort yet 
again, then call up the records from that sort, pick a second field, 
sort once or more on the second field, and ihen repeal the whole 
procedure for the remaining five fields. Color File will even sort 
on partial data. For example, if a field contains, widgets, 
gizmos, and gadgets. Color File will locate the record if you sort 
the "widg.'' To do that with almost any top-of-the-line database- 
management system would take anyone other than an expert 
several weeks of effort, and that's assuming, of course, they had 
the programming skill to start with. 

Color File does not create its own fields, nor will it sum fields, 
and its 32 character line length including screen prompts is 
somewhat limiting, but for filing and retrieving information it's 
hard to do better. 

As you can see. there are sharp differences in the way ordinary 
data can be processed by a personal computer, not to overlook 
the fact that the software can range in price from almost pocket 
change to several hundred dollars. Also, the same type of sophis- 
ticated feature, such as a mult i- field sort, really doesn't depend 
on price. Surprisingly enough, the lowest-cost software might 
very well have the exact data-handling feature most needed for 
your use. When it comes to shuffling data, don't look at the 
brand name, the price, nor even the myth. Quite often, the best 
data- hand ling software is designed to do only one specific job, 
but do it extremelv well. R-E 
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Receive only the calls you 
want to receive with this 
inexpensive and easy-to- 
build telephone accessory 
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Part 2 



LAST TIME WE START- 

ed building a device 
that keeps unwanted telephone calls from 
reaching you. It's time now to finish as- 
sembling the main board. Once that's 
done, we'll turn our attention to the sec- 
ond part of the project, the decoder board. 
Incidently. the decoder board has fewer 
parts and is easier to build than the main 
board, so it shouldn't take as long to com- 
plete. 

Before we continue, an incorrect Radio 
Shack number was given in the Main 
Board Parts List for RY I ; the correct num- 
ber is 275-213. Now, picking up from 
where we left off last time, let's turn to the 
diodes. 

Be sure to observe the polarities of 
those devices. Install four 1N4002 diodes 
at D8-DI1. next to the fuse. Then go to 
SOI install a 1N4148 diode at D7. Move 
over to IC5 and install four 1N4002 diodes 
at D3-D6. Finish up by installing 1N4002 
diodes at D2 and Dl as shown. 

The capacitors are installed next. Since 
there are many, they will be installed a few 
at a time. Be sure to push the capacitor 
bodies firmly against the board before sol- 
dering in place. Also, double-check the 
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polarities before soldering the tantalum or 
electrolytic capacitors in place. 

Start by installing a 0.01-p.F disc at C2. 
Then install a 0.22-u.F film at CI. Move to 
the right and install a 47-p.F electrolytic at 
C3. Then install a 1-p.F tantalum at C4. 
Make sure the capacitors are installed 
properly before continuing. 

Continue by installing a 0.1-p.F polyes- 
ter at C5. Then a 1-jj.F tantalum at C6."( Be 
careful not to install it in the R5 or R7 
positions.) Install another 1-p.F tantalum 
at C7. And install a 0. 1-u.F disc capacitor 
at C8. 

Continue by installing another 1-p.F 
tantalum at CIO. Then install a 0. 1-p.F 
polyester at CI2. After that, install an- 
other 0. 1-u.F polyester at Ctl. just below 
IC5. Move over the 1C4 socket and install 
a third 0, 1-u.F polyester at C9. 

At this point, the remaining capacitors 
are installed. First install 0. J-julF discs at 
CI6 and C17. Then install a 470-u.F elec- 
trolytic at CIS. Make sure it is installed 
properly before soldering in place. Fi- 
nally, install 0.01-u.F discs at CI3 and 
CI4, next to Fl. 

Now the transistors and two IC's may 
be installed. Be sure to position the flat 



side of the transistor cases as shown in the 
pans-placement diagram. Start at the top 
of the board. Install a 2N2222 transistor at 
Q2. Then install the other 2N2222 at Ql. 
near RYl. Move on to the IC's. install a 
78L05A at IC7 and another 78L05A at 
IC6. 

Some wire jumpers are required and 
they will be installed now. Use pieces of 
leftover resistor or capacitor leads for 
them. Note that there are four jumpers and 
that they are located around the IC3 and 
1C4 sockets. Start with the jumper above 
1C3. Bend a lead to fit. then install it as 
shown. Move to the right of IC3 and in- 
stall another jumper as shown. Finally, 
move to SOI and install two jumpers 
above it. Be careful not to put a jumper in 
place of R16. Two other jumpers, located 
on the foil side of the board, will be in- 
stalled later. 

The resistors are installed next. Since 
there are so many, they will be installed a 
few at a time. 

Start by installing a I OK potentiometer 
at RI2. Then move to the left and install a 
IK resistor at Rl. Then install a 10K resis- 
tor at R13 and a 4.7K resistor at R4, Then 
install a 100K unit at R6. 
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Continue by installing a 33K resistor at 
R8 and a 22K resistor at R9. Move to the 
left, next to 1C1, and install a I0K resistor 
at R2. Then install a IK resistor at R3. 
Jump over the capacitors and install a 
270K resistor at R5. Then install a 10K 
unit at R7. 

The remaining resistors, which are 
grouped around the IC4 socket, are in- 
stalled next. Install a 100K resistor at R16, 
a 10-megohm resistor at R14, and a 2.2K 
resistor at R20. 

The next step is to install the two insu- 
lated wire jumpers on the foil side of the 
board. Simply cut to pieces of insulated 
wire to the appropriate length and care- 
fully solder them in place. 

Finish up the assembly by installing the 
IC's. Install the M290 into the IC2 socket. 
Then install a CD45 38 into the IC3 socket 
and a CD4093 into the IC4 socket. 

The decoder board 

Lets discuss the circuitry briefly and 
then build the board . The decoder has one 
basic job; to detect tone pairs from Touch- 
Tone phones or detect pulses from rotary- 
dial phones. A desired code number is 
programmed into the board, and when- 
ever that number is detected, the board 
produces an output. 

Returning to the main board, an output 
from the decoder triggers a one-shot. The 
one-shot enables a 2-Hz oscillator. As a 
result, the project produces a distinctive 
beep-beep-beep sound for ten seconds. 
That is what tells you to answer the phone. 
Figure 5 shows a simplified schematic 
diagram of the board; the complete sche- 
matic is shown in Fig. 6. Incoming dial 
pulses or tones from the phone line appear 
on the dial pin of PLI. The tones or 
pulses drive ICl-a, an analog comparator. 
That device provides gain and squares up 
all signals. 

The output from ICl-a branches in two 
directions; to the tone -detector circuitry 
and to the dial-pulse circuitry. The tone- 
detector circuitry consists of two phase- 
locked tone- detectors, 1C3 and IC4. Re- 
call that pushbutton tone telephones pro- 
duce two tones; low and high. (That's why 
the system is known as DTMF or 
Dual-Tone Multi-Frequency.) The low 
tones have frequencies of less than 1 kHz, 
while the high tones have frequencies that 
are above I kHz. At any rate, when the 
appropriate low and high tones are pres- 
ent, IC3 and IC4 produce logic-low out- 
puts. Gate IC5 detects that condition and 
produces a logic-high output. The output 
m from IC5 goes to a timer circuit that will 
9 be discussed shortly. 
O Note that the tone detectors are ad- 
£E justed to respond to the number "7." That 
[r] means that the low- tone detector, IC3, is 
rrj adjusted for 842 Hz and the high-tone 
O detector, IC4. for 1209 Hz. 
Q The dial-pulse circuitry consists of 
dc three parts — a pulse discriminator, a one- 




FIG. 5 — THE VARIOUS STAGES of the decoder board are shown in this simplified schematic diagram. 



second reset, and a dial-pulse counter. 
Comparators are used for everything ex- 
cept for the dial-pulse counter. 

The purpose of the pulse discriminator 
is to prevent tones from pushbutton 
phones, as well as any other stray audio, 
from clocking the dial-pulse counter. In 
effect, that circuit works as a low-pass 
filter. 

In operation, input signals cause the 
output of ICl-a to pulse high. If the fre- 
quency is too high, diode D2 prevents 
capacitor C8 from charging. As a result, 
comparator ICI-b never triggers, and no 
output goes to the counter. But if the fre- 
quency is low, C8 has time to charge 
through resistor RIO. The comparator 
then triggers and each pulse clocks the 
dial-pulse counter. Note that the values of 
RIO and C8 are set for 45 milliseconds, or 
half the pulse width of a standard rotary- 
dial phone. 

The purpose of the one-second reset 
circuitry is to reset the dial- pulse counter 
one second after the pulses stop. That way, 
the circuitry will be ready for the next 
call. In operation, input signals cause the 
output of ICl-a to pulse high. That causes 
capacitor C9 to charge through diode Dl. 
At the same time comparator ICl-c trig- 
gers, removing the reset from the dial- 
pulse counter so that the counter is free to 
count pulses. About one second after the 
pulses stop, C9 is discharged through re- 
sistor R9. Thus, comparator ICl-c is un- 
triggered and resets the dial- pulse counter. 

The purpose of the dial-pulse counter, 
IC2, is to count pulses from rotary-dial 
type phones. It has eight decoded outputs 
and each output represents the number 
dialed. Note that there are two other out- 
puts, but they are reserved for housekeep- 
ing purposes. Also note that the desired 
output, "7", is jumpered to the 0.7-sec- 
ond timer circuitry. Note that for 
simplicity, only the "7" output is shown 
in Fig. 6. 

The remaining bit of circuitry on this 
board is a 0.7 -second timer. The purpose 



of that circuit is to prevent false trigger- 
ing, mainly by the tone detectors, which 
can sometimes be tricked by human 
speech. For that circuit to produce an out- 
put, either the decoded tones or the dial 
pulse must be present for at least 0.7 sec- 
ond. For times less than that, the circuit 
will not produce an output. 

In operation, a good pair of tones 
makes the output of IC5 high. That causes 
capacitor C17 to charge through resistor 
R19 and diode D5. If the tones last over 
0.7 second, comparator lCl-d triggers 
and produces a high output. That triggers 
the beeper circuitry on the main board 
through the trig output of PLI. In the 
case of a rotary- dial phone, a good num- 
ber makes the jumpered output of IC2 
high. So capacitor C17 charges through 
resistor R20 and diode D6. 

Note that after the tones or dial pulses 
disappear, resistor R2I discharges capaci- 
tor C17, untriggering the comparator. So 
the trg output goes low and the circuitry 
is ready for the next call. 

That completes the theory — on to as- 
sembly! 

Assembly 

Start by referring to the Parts List for 
the decoder board and obtaining all of the 
parts. Here are a few suggestions that may 
be helpful as you shop. 

The IC's are all industry standard, and 
many manufacturers make them. For ex- 
ample, the National LM567CN is also 
made bv Signetics (NE-567N) and Exar 
(XR-567CP). 

The only capacitor that might cause 
problems is C17 — a lp.F tantalum type. A 
low- leakage electrolytic may be sub- 
stituted for that capacitor if needed. 

As for the resistors, R14 and R17 may 
require some searching. To make things 
easier, a supplier and part number is given 
in the Parts List. Also, two odd-value re- 
sistor types are used; 6.2 kilohms and 180 
kilohms. If you can't get the 6.2-kilohm 
units, simply parallel a 6.8-kilohm resis- 
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FIG, 6— SCHEMATIC DIAGRAM of the decoder board. Note that all signals to and from the main board 
are routed via S01. 



tor with a 68-kilohm unit. As for the 180- 
kilohm unit, simply parallel a 220-kilohm 
resistor with a 1-megohm unit. 

You'll also need a PC board. If desired, 
order the set from the supplier given in the 
Parts List. Otherwise, you can make your 
own using the pattern shown in Fig. 7. 

Once you have the parts, assembly can 
begin. Refer to Fig. 8, the parts-place- 
ment diagram, and position the board as 
shown. 

Start with the 1C sockets. Install a 14- 
pin socket at 1C! and solder in place. Then 
install another 14 pin IC socket at IC5. 
After that, install a 16-pin unit at IC2. 
Finish up the IC sockets by installing 8- 
pin units at IC3 and IC4. 

Continue assembly with the two 
LED's. Be sure to look at the plastic cases 
carefully: one side should be flattened. 
And the lead closest to the flattened side 
should be shorter than the other. Install 
each LED with the flattened side (and 
short lead) to your right. Install LED2 
first, near the top of the board. Then in- 
stall LED1 in the same manner. 

Continue assembly by installing the ca- 
pacitors. Since there are so many, they 
will be installed a few at a time. Be sure to 
install the polarized capacitors with the + 
sign as shown in the figure, and double- 
check your work after soldering. 

Install a 1-u.F tantalum capacitor at C17 
along the top of the board. Then move to 
your left and install a 0.1-p.F disc capaci- 
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FIG. 7— FOIL PATTERN for the single-sided decoder board is shown here full size. 
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than 7. See the text for details. 



O 

z 

o 

DC 
h- 

o 

LU 
_l 
LU 

6 
a 
< 
rr 



tor at C 14. Move to the left some more and 
install ;i 47-u.F electrolytic capacitor at 
C7. And after that, install a 0.1-u.F poly- 
ester capacitor at C9. 

Move to the bottom of the board and 
continue. Install a 1-u.F electrolytic ca- 
pacitor at CI. Then move up and install a 
0.00 1-u.F polyester capacitor at C2- Next, 
install a 0.1-u.F polyester unit at C8. 

Install another 47-u.F electrolytic ca- 
pacitor at C3. Then move up and install 
0.1-u.F polyester units at C4 and CIO. 
Back up and install a 2.2-u.F electrolytic 
capacitor at C5, Then above it. install 
another 1-u.F electrolytic unit at C6. 

Move up and install a 0.1-u.F disc ca- 
pacitor at C16. Be careful not to install it 
at RI5 by mistake. Then install another 
2.2-u.F electrolytic capacitor at C12. 
After that, install another 1-u.F electroly- 
tic capacitor at C13. Finish up the capaci- 
tors by installing 0.1-u.F polyester units at 
C!l andCI5. 

Continue with the four component-side 
jumpers. Use short pieces of leftover ca- 
pacitor leads for those. Install the first 
jumper next to C14. along the leflhand 
side of the board. Then move to the bot- 
tom left side and install another jumper. 
Move to the center of the board and install 
the two remainine jumpers between the 
LED's. 

Next, install jumper JUL When that 
jumper is installed as shown the pulse-dial 
circuitry will respond to a dialed 7. The 
remaining pads in that area are provided to 
allow you to select a different code num- 
ber and are normally unused. 

Continue assembly with the resistors. 
Since there are so many, they will be in- 
stalled a few at a time. Stan at the top of 
the board by installing a 1 -megohm unit at 
R21. Then install 180K units at R20 and 
RI9 on either side of the IC5 socket. After 



that, move down and install 100K units at 
R12 and Rl 1. adjacent to the IC2 socket. 

Install a 100-ohm resistor at R7. below 
R! I . Be careful not to place that resistor in 
the DI position. Then move to the right 
and install a 4.7K resistor at R8. Move to 
the lower lefthand corner of the board and 
install a 10-megohm resistor at R9. After 
that, move to the right and install another 
4.7K resistor at R4. 

Install two more 100K resistors at R5 
and R3. Then move up and install a 22- 
ohm unit at R2, Move to the right and 
install a 47K resistor at RIO. After that, 
install another 4. 7 K resistor at R6. Next, 
install a 2 .2K unit at R I . Bend the leads to 
size first, then install. 

Move to the top of the board and install 
a6.2K resistor at RI8. After that, install a 
20 K potentiometer at R17. Be sure to 
push the body of the potentiometer firmly 
against the board before soldering it in 
place. After that, install another 2. 2K re- 
sistor at RJ6. 

Install another 6.2K resistor at R15. 
Then install another 20K potentiometer at 
R14. Push the body firmly against the 
board before soldering. Finish up the by 
installing another 2.2K unit at R13, 

Continue assembly by installing three 
short pieces of wire at the pads marked 
TP1-TP3. Use short pieces of leftover re- 
sistor wire, cut to a length of Vs-inch for 
that. Install two of the wires at the holes 
above Rl 8 . Then install the remaining one 
next to R15. 

Next, we turn to the diodes. When in- 
stalling the diodes, be sure to position 
them as shown. Double-check your in- 
stallation after soldering. Note that all di- 
odes are lN4148's. 

Install a diode at D5 as shown. Then 
install a diode at D6 to the left of it. Move 
down to the IC1 socket and install diode 



PARTS LIST— MAIN BOARD 

All resistors W-watt, 5% unless other- 
wise noted 
R1. R3— 1000 ohms 
R2, R7. R11. R13— 10,000 ohms 
R4^700 ohms 
R5— 270.000 Ohms 
R6. R16— 100.000 Ohms 
R8— 33,000 ohms 
R9— 22,000 ohms 
R10. R14, R15, R19— 10 megohms 
R12 — 10,000 ohms, potentiometer, linear 
taper, PC-board mount (Radio Shack 
271-218) 
R17— 330 ohms 
R18— 470 ohms 
R20— 2200 ohms 
Capacitors 

C1-0.22 llF, 250 volts, metal (ilm 
C2, C13, C14 — 0.01 u.F, 50 volts, ceramic 

disc 
C3 — 47 (4.F, 16 volts, radial leads, elec- 
trolytic 
C4, C6, C7, C10— 1 fiF, 16 volts, radial 

leads, tantalum 
C5, C9, C11, C12— 0.1 p-F, 50 volts, poly- 
ester 
C8, C16, C17— 0.1 fiF, 16 volts, ceramic 

disc 
C15— 470 u.R 25 volts, radial leads, elec- 
trolytic 
Semiconductors 

IC1— TIL-119 opto isolator (Texas Instru- 
ments) 
IC2 — M290 ring-detector subsystem 

(Mendakota— see below) 
IC3— CD4538 CMOS one-shot (RCA) 
IC4— CD4093BE CMOS Schmitt trigger 

kiano gates 
IC5— MOC-5010 optoisolator (Motorola) 
IC6, IC7 — 78L05ACP 5-volt, 100-mA reg- 
ulator (Motorola) 
Q1. Q2— 2N2222 NPN transistor 
D1-D6, D8-D11— 1N4002 diodes 
D7— 1N4148 diode 
F1— 0,25 amp, 3AG fuse 
PL1— 6 pin male PC-header (GC Elec- 
tronics 41-046 or similar) 
RY1— DPDT relay, 12-volt DC coil (Radio 

Shack 27S-213 or equivalent) 
PB1— Piezoelectric buzzer (Radio Shack 

273-060 or equivalent) 
S1 — SPST momentary pushbutton switch 
(Radio Shack 275-618 or equivalent) 
Miscellaneous: PC board, solder, wire, 
2 PC-mount fuse clips (Littlefuse 
122087), 1C sockets, etc. 
The following is available from Men- 
dakota Products, Ltd., PO Box 20 HC, 
1920 W. Commonwealth Ave., Fuller- 
ton, CA 92633: A set of three PC boards 
and the M290 ring detector IC (order 
part No. NWR). The cost is $26.00 
postpaid In the U.S. and Canada. The 
M290 is available for S12. California 
residents please add 6% sales tax. Sor- 
ry, no C.O.D's or credit-card orders, 

Dl next to it. Then install diode D2 to the 
right of it. Move to the IC3 socket and 
install diode D3 next to it. And finally, 
move to the IC4 socket and install diode 
D4 next to it. 

Continue by installing two insulated 
foil -side wire jumpers. Note that they are 
shown as dashed lines in fig. 8. 
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PARTS LIST— DECODER BOARD 

AH resistors 5%, 1 4 watt unless other- 
wise noted 

R1. R13, R16— 2200 ohms 

R2— 22 ohms 

R3, R5. R11, R1 2—100,000 ohms 

R4. 46, R8 — 4700 ohms 

R7 — 100 ohms 

R9 — 10 megohms 

R10 — 47.000 ohms 

R14, R1 7— 20,000 ohms. 15-tum potenti- 
ometer, PC-mount (Radio Shack 
271-340 or equivalent) 

R15. R18— 6200 ohms 

R19, R20— 180,000 Ohms 

R21— 1 megohm 

Capacitors 

C1. C6. C13— IjjlF, 16V. electrolytic, radial 
leads 

C2 — 0.001 m-F, 50V. polyester 

C3, C7— 47u.F. 16V, electrolytic, radial 

C4. C8. C9, C10, C11, C15— 0.VR 50V, 

polyester 
C5, C12— 2.2jiF, 16V, electrolytic, radial 

leads 
C14. C16— 0.VF. 16V ceramic disc 
C17— 1(aF, 16V tantalum 
Semiconductors 
IC1 — LM339 linear quad comparators 

(National) 

Cut a piece of insulated hookup wire to 
about 2.5 inches and strip both ends. In- 
stall one end in the hole next to Cl4, near 



IC2— CD4017 CMOS counter (RCA) 
IC3, 1C4— LM667 linear tone decoders 

(National) 
IC5— CD4001 CMOS quad nor gates 

(RCA) 
D1-D6— 1N4148 silicon switching diodes 
LED1, LED2— jumbo red LED's (Radio 

Shack 276-041 or equivalent) 
S01— 6-pin female plug (Calectro 41-126 

or equivalent) 
S2— SPST rocker switch (Radio Shack 

275-690) 
T1— 12 VAC. 250mA, plug-in transformer 

(Jameco AC-250 or equivalent) 



Miscellaneous: PC board, front-panel 
board. 2 x 5 x 5-inch cabinet (CM5-200. 
Pac Tec, Inc.. Enterprise and Executive 
Aves.. Philadelphia, PA 19153)(Radio 
Shack 270-218). 12-foot modular tele- 
phone cord (Radio Shack 279-374 or 
equivalent), IC sockets, 4 1 -inch threaded 
spacers for 4-40 screws. 4 0.125-inch 
unthreaded spacers, 4 4-40 * 0,25 inch 
screws. 7 4-40x0.5 screws, 11 No. 4 
lock was hers, 3 4-40 nuts, 0.25- inch cable 
clamp, etc. 

the 1C2 socket. Then install the other end 

in the hole between resistors R6 and RIO. 

Cut a piece of insulated hookup wire to 



about 4 inches and strip both ends. Install 
one end in the hole near the top of the 
board, next to Cl7 and the 1C5 socket. 
Then install the other end in the hole be- 
low the ICl socket. 

Continue by installing connector SOI. 
If possible, use a piece of six -conductor 
ribbon cable for the wiring; it gives a 
neater appearance. However, short pieces 
of hookup wire will work fine. 

Cut a piece of cable (or six wires) about 
2.5 inches long and strip all ends. Install 
SOI at one end. 

IMPORTANT! Insert the wires from 
SOI into the board so that the key (raised 
plastic ridges) on SOI points DOWN. 
Double-check all of them before you do 
any soldering. 

Observe the preceding precaution, then 
insert each wire into the holes on the 
board and solder. 

Complete the assembly by installing 
the IC's. Be sure to position them with pin 
I as shown. Install an LM339 into the ICl 
socket. Then install a CD40I7 into the 
IC2 socket. After that, install a CD400I 
into the IC5 socket. Finally, install the 
LM567's into the IC3 and IC4 sockets. 

Basically, all that's left for next time is 
to do the cabinet work, install the boards, 
and perform a few adjustments. That 
shouldn't take long to do and then this 
project will be standing guard over your 
phone ! R-E 



Diskette 
Users... 

When you've 
heard from 
all the 
animals In 
the diskette 
zoo, but you 
need fast 
delivery and 
high quality 
diskettes... 

Call Communications Electronics 

Diskette order desk 
800-521-4414 

In Canada 800-265-4828 

Choose your brand 
Choose your price 
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jrfte Make Up To $275.00 or More 
Extra Per Week As A 
W "MAILING LIST 

* PROTECTION AGENT'! H 



Best of all . . . No Seliing • 
No Handling Orders • No 
Mailings Required • No 
Envelope Stuffing • No 
Placing Ads • No Telephone 
Soliciting. 

Do you want to pick up some extra easy 
cash? If so. we have an opportunity that you 
can take advantage of and it will actually 
supplement your present income. This 
fabulous way for you to make money takes 
very little time and virtually no effort. Plus, 
we will make payments directly to you. What 
could be better? 

Dear Friend: 

We are looking for a few honest and 
responsible individuals to act as our "MAIL- 
ING LIST PROTECTION AGENTS". This is 
an on-going endeavor that you can partici- 
pate in for as long as you like, and really 
earn up to $275.00 per week or more in the 
process. 

What Is A 
Mailing List Protection Agent? 

We are the U.S. LIST PROTECTION 
COMPANY and we protect mailing list 
owners from having their valuable list of 
customers stolen or usedwithoutauthoriza- 
tion. In addition, at the same time, we 
monitor the delivery of the United States 
Postal Service. This is a very important 
service for a mailing list owner to have. He 
has to protect his mailing list because in 
many cases, it cost him hundreds of 
thousands of dollars tocomplile If a mailing 
list was stolen and left undetected, it could 
very well put the list owner out of business. 

Here is where you come in and how we 
protect our clients from having their mailing 
iists used without authorization. We have 
thousands of mailing list owners who allow 
many authorized mailings on their list each 
year. Each time an authorized mailing is 
made, they are vulnerable to having their list 
stolen. Therefore, we supply the mailing list 
owners with a secret list of "decoy" names 
and addresses. He inserts these "decoys" 
into his mailing list without making anybody 
aware of it. Then if an unauthorized mailing 
is made on the list, the "decoys" will receive 
more mail than they are supposed to. The 
mailing list owner will have solid evidence of 
any unauthorized mailings and can pursue 
legal action on that basis. 

You, as a Mailing List Protection Agent, 
will have your address and a code name 
used as a decoy. For example, if your name 
is Robert Smith, you may give yourself the 
code name of James Smith. This way you 
can distinguish your personal mail from the 
decoy mail. Now, when you get your daily 
mail, you will simply sort the coded mail 
from the personal mail and put the date on 
the face of the envelopes of the coded mail 
Each week you will take all of your coded 
mail and put it in a special package that we 
will supply. Then you will forward it to us for 
payment. What could be easier? 

l© 1982 



What Happens Next? 

When your package of coded dated mail. 
arrives at our office, we will count the 
number of pieces in the package and send 
you a check the same day along with 
another special package for your next 
group of coded dated mall. We then match 
the mail you sent us and forward it to the 
proper list owner for his use. 

When you receive the next correspond- 
ence from us. it will include the following: 1) 
A payment of 30C for each coded dated 
piece of mail inside. 2) A payment for the 
postage money you spent to send us the 
previous package. 3) Another special 
package for the next group of mail. 

Examples: Suppose various packages 
contained the following quantities of coded 
dated mail on different occasions. Here is 
how much money you would receive . . . 

Group One contains 384 pieces in the 
package you forwarded us - WE PAY YOU 
$1 15.20 plus the postage money you spent 
to send us the package! 

Group Two contains 671 pieces in the 
package you forwarded us - WE PAY YOU 
S201.30 plus the postage money you spent 
to send us the packagel 

Group Three contains 917 pieces in the 
package you forwarded us - WE PAY YOU 
$275.10 plus the postage money you spent 
to send us the packagel 

We want you because we have a current 
need for agents with decoy addresses all 
over the United States. Our address is so 
wel I known that it cou Id never be used as an 
effective decoy. Not to mention, many of 
our list owner clients are involved in. 
regional mailings, thus we need decoys in 
all 50 states. Consequently.it doesn't matter 
where you live, you can become a Mailing 
List Protection Agent as long as you have an 
address in the United States or Canada. 

How You Can Get Started 

So You Can Make Extra Money As 

A Mailing List Protection Agent 

In order to get officially registered as a 
Mailing List Protection Agent, you must pay 
aone time fee as indicated on the LIFETIME 



REGISTRATION CERTIFICATE, The fee 
covers all the computer costs of getting 
your code name and address integrated into 
the system, setting up your file for payment 
in our office, and start-up kit we will send 
you as soon as you register. 

Your start-up kit consists of easy-to- 
follow instructions, an easy-to-complete 
form you must fill out one time for our files, 
and your first special package to forward 
coded dated mailing pieces back to us for 
payment. 

Imagine making extra money as a Mailing 
List Protection Agent. There Isn't an easier 
way to make an honest income. And the 
best part Is that you can make a substantial 
second income and spend only a few short 
minutes each week doing itl 

The amount of openings we have for 
Mailing List Security Agents is severely 
limited. We only need a few honest depend- 
able individuals in each area. Therefore, 
you must register within the nex't two weeks 
t o q u al if y . You h a ve 1 4 d ay s to f orw a rd to u s 
the LIFETIME REGISTRATION CERTIFI- 
CATE along with your payment. If you send 
your registration in after mat time, we 
reserve the right to refuse your request and. 
of course, immediately return your 
remittance, if you're rejected because you 
didn't meet the deadline. 

Now is your chance to get in on the 
easiest way of accumulating extra money 
that has never been made available. For the 
next 14 days, you have the chance to join 
others who are reaping the financial 
rewards by acting as a Mailing List Protec- 
tion Agent. Don't lose out on this opportun- 
ity to cash in. Say "YES" and ACT NOW 
before time runs out and it is too late! 

Offer good in Canada ■ 

Sincerely. ■ 



U.S. funds only. 



Susan Williams. U.S. List Protection Co. 

P.S, Please do nor request tnal we r agister you without 
payment and Inter deduct u from four tint check. We do 
not operate In at/th a manner because theie are loo many 
people willing to pay in advance furthermore, it creates 
an unnecesaery bookkeeping problem it we nave to keep 
recorda to remind ua to make auch deductions. 



LIFETIME REGISTRATION CERTIFICATE 

(MAIL TODAY) 
D YES. I accept your invitalion to become a Mailing List Protection Agent. 

Enclosed is $25.00 DCash DMonevOrder OCheck 

for my lifetime registration and start-up kit. 

(Note - Prompt shipment guaranteed if you pay by cash or by money order.) 

D I'm in a hurry to make money' Enclosed is an eiira J2.00 Please rush my start-up kit by lirst class mail 
(PLEASE PRINT) Name 



Code Name (Select any name you want to use) 



. State . 



Zip 



City . 

Mall to: U.S. LIST PROTECTION COMPANY 

Suite 760 • Keystone Exec. Plaza * 12SS5 Blscayne Blvd. • Miami, Florida 33181 
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Designing with 
Linear IC's 



This month we inaugurate 
our new back-to-school 
series. This time around we'll 
be looking at linear IC's, and 
how you can use them in 
your own designs. 

JOSEPH J. CARR 



[NTEGRATED-ClRCUiT TECHNOLOGY HAS 

made the job of circuit design much sim- 
pler. That's because those devices have 
progressed to the point that very few exter- 
nal components are needed to form a fully 
functional circuit. Consider, for instance, 
an operational amplifier: when setting the 
gain of those devices, the design simply 
entails picking the ratio of two resistors. 
That's not to say, however, that working 
with linear IC's does not present its own 
unique problems. The purpose of this arti- 
cle, and the ones that will follow, is to 
introduce you to the various types of lin- 
ear IC's. In the coming months we'll be 
looking at how those devices work, and 
how to use them successfully in your cir- 
cuit designs. 

IC construction 

As you can see in Fig. 1-a, an IC is 
made up of layers of p-type and n-type 
semiconductor material. The bottom- 
most layer of the IC is called the substrate. 
The substrate is about 6 mils thick and its 
area can measure from 50 x 50 to 160 x 
160. In our example, the substrate is p- 
type material. In other IC's it could just as 
easily be n-type; it all depends on the 
design of the particular device. 

The IC is fashioned by stacking alter- 
nating layers of p-type and n-type semi- 
conductor material on the substrate as 
shown in Fig. t-a. Each layer measures 
about 5- to 30-micrometers thick. 

That brings us to one of the most basic 
design considerations that must be re- 
membered when designing IC circuits. 
The p-type substrate and n-type next layer 




FIG. 1— ALL THE COMPONENTS in an IC are 
formed from layers of p-type and n-type semi- 
conductor material. The circuit for the device 
shown In a is shown In b. 



form a PN "diode" junction that must be 
reverse biased under normal conditions, 
"The circuit designer must keep that con- 
straint in mind. Although some clever de- 
signers are able to use forward bias for 
that junction, accidental reverse bias can 
destroy the device. In general, then, the 
substrate should be connected to either 
ground or to the case if it is made of metal . 
Incidently, the circuit formed by the IC 
is shown in Fig. l-b. 

Differential amplifiers 

The heart of most linear IC amplifiers is 
the transistor differential amplifier shown 
in Fig. 2. A differential amplifier is de- 
signed to produce an output signal that is 
proportional to the difference between 
two input signals. 

Transistors Ql and Q2 form a differen- 
tial pair because their emitters are tied 
together and their emitter currents are de- 
termined by a common constant-current 
source. Since the current, I 3 , from the 
constant- current source can not vary, it 
can neither increase nor decrease in re- 
sponse to changes in load. Since the sum 
of the transistor's emitter currents, I] + 
U. is equal to [ 3 , we may conclude that 
keeping the sum constant, because I 3 is 




FIG. 2— THE DIFFERENTIAL AMPLIFIER, shown 
here, is the circuit on which the operational am- 
plifier is based. 



constant, requires one of the currents to 
decrease if the other increases. In other 
words: If 1, increases, then I 2 will de- 
crease, and if I, decreases, then I 2 will 
increase. Those relationships are critical 
to understanding the operation of the dif- 
ferential amplifier circuit. 

For purposes of this discussion, we will 
assume that the collector and emitter cur- 
rents of the transistors are identical. (In 
fact, however, those currents differ by the 
amount of the base current.) We will 
therefore assume further: that I, and It are 
also the collector currents of Ql and" Q2 
respectively. 

The voltage appearing at the collector 
of Q2 is our output signal V . The base of 
Q2 is designated the inverting input (sym- 
bolized by a - sign), while the base of Q I 
is the noninverting input (symbolized by a 
+ sign). By definition, those two inputs 
produce equal but opposite effects on the 
output signal. That means the two inputs 
will produce out-of- phase outputs. The 
output signal produced by the noninvert- 
ing input is in phase with the input signal; 
the output signal produced by the invert- 
ing input is out of phase with the input 
signal. A consequence of that action is 
that identical voltages applied to both in- 
puts will cancel each other and produce 
zero output. 

Let's first examine the operation of the ^ 
inverting input — the base of Q2. When tj 
both VI and V2 are zero, then V is at a p 
quiescent value, or zero. If V2 is made g 



positive, current I, will increase (Q2 is 
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NPN). The voltage drop across R3 will 
also increase, so V () will go down. In 
other words, a positive-going input signal 
produces a negative-going oiilpul; the in- 
put is an inverting input. 

The noninverting input is the base of 
Q2. When VI is made positive, current I, 
will increase. Since the sum 1, + I 2 is 
constant, current 1-, must therefore de- 
crease. With i-, decreased, the voltage 
across R3 is less, so V,, increases. In that 
case, then, a positive-going input signal 
creates a positive-going output signal: 
thus the base of Ql is truly a noninverting 
input. 

Operational amplifiers 

By far the most popular 1C linear am- 
plifier is the operational amplifier, whose 
schematic symbol is shown in fig. 3. The 
typical 1C op-amp consists or a differen- 
tial input amplifier followed by a high- 
gain amplifier chain. The output stage 
must be bipolar, meaning that it can go 
either positive or negative. 

Let's examine the pinout of an op-amp 
for a moment. First, what is not present in 
the device shown in Fig. 3-a? The answer 
to that is that no ground or common termi- 
nal is used! There are two power-supply 
terminals (V + and V - ). but no ground. 
Rest with that mystery for a bit: we'll 
explain it shortly. 

Finishing up with the pinout, the two 
inputs, inverting and noninverting, are the 
same as discussed previously. The output 
terminal is self-explanatory. 

The ideal op-amp has the following 
properties: Infinite open-loop gain, infini- 
te inpui impedance, zero output imped- 
ance, zero noise contribution, infinite 
bandwidth, and. finally, inputs that "stick 
together." 

Open-loop gain means the gain with no 
Feedback, and for the ideal op-amp it is 
infinite. The open-loop gain for real op- 
amps is not infinite, but ii is very, very 
high (20,000 for inexpensive devices, 
over 1.000.000 for premium-grade ones). 

Infinite input impedance implies that 
the ideal op-amp input will neither sink 
nor source current. Again, real op-amps 
differ from the ideal. The input imped- 
ance is not infinite, but is very, very high 
I 1 megohm to over If) 12 ohms). 

The output impedance of real op-amps 
1- 1 Mil /em. but is very low (usually under 
100 ohms). "That property makes it a near- 
ly ideal voltage source to drive any follow- 
ing stages. 

Zero noise contribution means the op- 
amp supplies no noise of iis own to the 
output signal. Thai ideal is rarely met, 
however, and one must use premium- 
grade "low noise" devices if noise is a 
factor. 

What about infinite bandwidth? Few 
op-amps have gain-bandwidth products 
over 2-3 MHz, and frequency-compen- 
sated types (e.g. 741) will provide sub- 
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FIG. 3— SCHEMATIC SYMBOL for an op-amp. 
Note that there Is provision for positive and 
negative supplies, but no ground terminal. 



stantial gain only to 10 kHz. 

What does "inputs that stick together" 
mean? It means we must treat both inputs 
ihe same. If we apply a voltage to one 
input, then we must [real the other as if the 
same voltage were applied to it also! And 
that is not just some theoretician's inum- 
bo-jumbo. If you apply 2 volts to the in- 
verting input, you will measure 2 volts on 
the noninverting one as well! That proper- 
ty will be very important when we analyze 
op-amp circuits in the months to come. In 
fact, you may have already been exposed 
to that concept, but under the confusing 
beading of "virtual ground." A virtual 
ground occurs when the noninverting in- 
put is grounded. In that ease, we must 
treat the inverting input as if it were also 
grounded! Hence, the inverting input is 
said to be at "virtual"' ground. 

Designing circuits around the opera- 
tional amplifier is made a lot easier by the 
fact that gain is set simply by the ratio of 
feedback and input resistors. We can tai- 
lor frequency response with simple R-C 
networks, or even just a capacitor in paral- 
lel with the feedback resistor. 

The operational amplifier also sim- 
plifies the design of electronic integra- 
tors, differentiators, and logarithmic am- 
plifiers. In fact, it was in those kinds of 
circuits that the op-amp was first used. 
The name "operational" amplifier came 
about because that type of amplifier could 
perform mathematical operations in ana- 
log computer circuits, 

The power supply for operational am- 
plifiers, and many other linear lC's. is 
shown in Fig. 4. Although batteries are 
shown here, electronic regulated power 
supplies may be substituted. The typical 
op-amp will operate at any potentials be- 
tween ±4.5 volts and ±18 volts, with 
some operating at ±22 volts. 

There are actually two separate sup- 
plies used: -I- V and — V. The -I- V power 
supply is positive with respect to ground, 
while —V is negative with respect to 
around. There is no ground terminal on 
the op-amp. The signal common is the 
ground terminal of the power supply. The 
inverting and non-inverting input signals, 
and the output signal, are referenced to 
the power-supply common! 

Power-supply decoupling capacitors 
are not always needed, but it is a good idea 



to include them. Generally those decoup- 
ling capacitors are placed close to the 
body of the op- amp, rather than at the 
power supply. For frequency-compen- 
sated devices such as the 741, you might 
be able to get away with no decoupling at 
all. But for all uncompensated types use 
0, 1-|jlF capacitors to ground both the + V 
and — V inputs. It is also wise to use 1-u.F 
tantalum capacitors in parallel with the 
0. l-u,F units in order to lake care of low 
frequency decoupling. 

Power-supply specifications for op- 
amps can be a little confusing. We have 
two basic problems: supply-rail limit and 
maximum allowable voltages. 

The supply-rail limit refers to the mini- 
mum difference between the power-sup- 
ply potential and the maximum output 
signal voltage. For common 741-type de- 
vices, that potential be might 3.5 volts. 
The maximum signal output potential, 
therefore, is 3.5 volts below the power- 
supply voltage. 
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FIG. 4— POWER SOURCE for an op-amp. Note 
that regulated voltage sources could be used in 
place of the batteries. 



How does that affect the designer? Sup- 
pose you are designing the input signal 
amplifier for a 10-volt A/D converter. You 
want the maximum signal amplitude to be 
10-Vplts, obviously. The DC power-sup- 
ply potential must be 10 + 3.5, or 13,5- 
volts DC. If you had planned to use ± 12- 
volt DC supplies, then your signal would 
clip on peaks! For 12-volt DC supplies, 
the maximum output signal would be 12 
- 3.5, or 8.5 volts! 

Some op-amps have small supply-rail 
limits. The BiMOS devices, for example, 
can come within 0.5 volt of the supply 
rail. The usual way of guessing that limit 
(if it isn't published) is to count the num- 
ber of PN junctions (base -emitter or base- 
collector} in the transistors between the 
output terminal and either power supply 
terminal, then multiply by 0.6 volt. The 
positive ( + V) and negative ( - V) sup- 
ply-rail limits may be different on some 
op-amps. 

The problem of maximum supply po- 
tential comes about only when trying to 
operate the device at maximum, and not 
thoroughly reading the spec sheet. The 
V MAX ratings might be ± 18-volts DC, 
leading one to believe that + V and — V 
may both be 18-volts DC. That's not al- 
ways true! Look for the specified termi- 
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nal-to-terminal maximum voltage; Chat is, 
the maximum voltage that may safely be 
applied between +V and -V terminals 
of the op-amp. ■ 

Let's look at a "for instance!" The 741 
device has maximums for - V and + V of 
± 18-vollsDC, but a terminal-to-terminal 
maximum of only 30 volts. If we applied 
18-volts DC to both +V and -V, the 
potential would be+V-— V = 18 — 
( - 18} = 36 volts. That potential exceeds 
the 30-volt limit. If we apply maximum 
potential to one terminal, then the other 
must be derated to stay within the specifi- 
cation. For example, in the case above 
let's assume +V is I8-volts DC. The 
maximum allowable for —V is 30 — 18, 
or 12 volts DC. In that case, we would set 
+ V = 18 volts DC and - V = 12 volts 
DC. 

We also sometimes see a related prob- 
lem that causes op-amp burn-out at 
strange times. If the supply voltages rise 
unevenly at turn-on, or decay unevenly at 
turn-off. it is possible that some op-amps 
will burn out. Such problems occur 
mostly when one supply has a lot more 
capacitance than the other, or when one 
supply is a lot more heavily loaded than 
the other. 

A similar problem occurs if the input 
voltage is allowed to rise higher than a 
supply voltage. The result can be an incor- 
rectly biased substrate and burn-out of the 
device. That problem usually occurs only 
when there is some energy- storage de- 
vice, such as a large capacitor, at the input 




FIG. 5— AS THIS MODEL of the operational 
transconductance amplifier shows, the input of 
that d evi ce acts as a s i m p le resi stan ce wh i I e t he 
output acts as a current source. 



terminal, in that case, the input voltage 
may decay at a slow enough rate that some 
voltage remains at the inputs after power 
to the device has been removed. 

Current-difference amplifiers 

The operational amplifier is only one 
form of linear 1C There are, of course, 
dozens of others. Many of them are spe- 
cial-function devices (e.g. cassette-tape 
recorder pre-amplihers, etc), but at least 
two devices have quite a bit in common 
with the op-amp. 



One of those devices is the current- 
difference amplifier (CDA); that device is 
also called the Notion amplifier. In es- 
sence, the CDA is acurreni-input/voltage- 
output device, so it can he called a trans- 
resistance amplifier. 

The CDA is particularly useful in auto- 
motive applications, or other cases where 
a single monopolar power supply is used. 
Although the CDA never caught on like 
the op-amp, it is nonetheless very useful. 
We will examine the CDA in detail in a 
future article. 

The OTA 

The other device that has a lot in com- 
mon with an op-amp is the OTA (Opera- 
tional 7'ransconduetance Amplifier). Fig- 
ure 5 is a circuit model for that device. 
The input is modeled as a simple resis- 
tance much like an ordinary operational 
amplifier. The output, however, is model- 
ed as a current source, where the magni- 
tude of the current is equal to G M V 1N ; the 
"sain," therefore is the transconductance 
<G M ). 

The transconductance operational am- 
plifier will also be discussed in full in a 
future article. 

In the next part of this series we will get 
down to brass tracks with the op-amp. 
Discussed will be the inverting -follower 
circuit configuration, how to set gain, and 
how to determine minimum input resis- 
tances. We will also introduce you to cer- 
tain op-amp problems — and their solu- 
tions. R-E 
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Omaha. Scott Bedronics 

NEVADA 

Las Vegas. Century 23 

NEW JERSEY 
Edtaon. ..... . . Wilham Etedrtmtc Suppty 

Fairlawn,, . . Heaintat Elecbonc Center 

Mantua. Rtimic Wood 

Ocean ReaLlk-l Electnni Center 

Trenton lalaveEe Rada Supply 

Vmeland LaiaccvVnieiard 

NEW MEXICO 

Alamagorda Basin cieclronics 

NEW YORK 

Albany , Greytock Electroncs 

AmheniL Heathkrt Eiedronic Center 

Buhata. Olson tectromes. 

ButTalD, . , Radio Ec-Jipmem Corp 

Cormruck Spartan Elearoncs 

Homed. Hcrnell Bectonei 

Uaca. Ratf-Tronlcs 

Jjrne*;m-i ,,.,,,. r r . . Warren Radio 

JericM Healhlm rSedrcnic Cenftr 

Johnson Crty. OrKont Eledronics 

Kingston. GVeyiDCK Etectrcnics 

Middidon GreylDcfc E&edionics 

Herrburrjtt , , .,,.., , , AcPon Audio Inc 

Now Vpnc Manhahan Eectrotrcs 

New yorfc Tart EtetrpniCS 

Pcugflbeeps*. ....... &eykxJt r3ectron«. 

tenssuer Bedronc Saflcfcrcpm 

Rochester, HeatMdi Electronc Center 

Seneca. Orson B ec&oni cs 

Troy; ........... Trojari EJectron< Siippry 

Wfca. Cemral Elecboftics 

White Plams Computer Corner 

White Pa-iil HMthkll Elcction'c Center 

NORTH CAROUNA 

Greensboro Hf.a0ik.il Electronic CeniEr 

Wmston'SateTi . . Trayer'Yerverton; Snc 

NORTH DAKOTA 

Farpo, , . . . . Radw £ TV Eqmpmenl 

Fargo 5/% EkKtrceiics 

OHIO 

Mtron Akron Electronic Suppry 

Afcron Warren Rada 

Rucynjs Mead Electronics 

Canon ElectiofK Center Inc. 

Cmcrnnati Heathkit Electronic Center 

Cleveland . Healhkfl Eiedronic Center 

Columbus. Heathkit Ek-drwiiC Center 

Cdumbus . Dfeon Electronics 

Dow. TV. SpecialDes 

um Warren fiaorj 

Massikon. M.H. Marts Co. 

Mogadore Oson Bedronics 

Parmi , Superior Electrodes 

ReynoMsburg Universal Amaietir Radio 

Toledo HeaPikn Bectronrc Center 

Toledo WartM RadH 

TWrnOStOwn. , fjeson Electronics 

Youngstown Ross Ratka Co 

OKLAHOMA 

Oklahoma Off. ■ . ■ Tnee Wholesale Eltcooncs 

OREGON 

Albany Orecjcn Ham Sales 

Beaverton. . . Nprvac EtectrOflCS 

Corvafks. EJcdrooic Super Star 

CorvaHs. , Norvac Eectfoncs 

OaHas. Norvac ESedroncs 

PorrlandL , . Pcirtlamt Radio Supply 

Roseburg. .... Roseburg Musical Instrument 

Salem. Compurter SpKiarues. 

Salem,.... Horvac EJectrgmo 

PENNSYLVANIA 

Rraddock. lbt Bedronics 

Ruder. Computer Center 

Chafnoenburo. . . Sunrise Eiedrone CniL 
□texifHdL Kas* rBetironte Desl 

Erie- Warren Radio 

Faiftiew. Wl E5ecLfgni3 

Fraier. Healhkl Eiedronic Center 

McKeespOfL Bamo Badtg 

frcrristown, . Computer Comer 

Philadelphia ...... Heamkri Eiedronic Center 

PriilaPerphia. Specfum Bectror.igs 

rmoenewtlle. Slovens TV £ EJectnc 

PrEIZiurgh. Heatfkkit BectmrnC Cente ■ 

F^tsourph. , . FMtsourgh ComputEf Store 

Prttihufrjn. South rtles Bedronics 

Prtesoyrgh ThE Computer House 

York . . . ... GYC.Co 



RHODE ISLAND 
Cranston Jaboour Sectrcncs 

Fa-*:itk« JaPbour FJectronics 

Pttwidertce hfape ElOctnantfS 

Wanstdt Heamkrt Electronic Center 

TENNESSEE 

Bristol Stuelrfc Etectronicj 

Concord, Kanonal Electronics 

Oxkevillt WagnorYs Slereo Ceate 

Dyersburg, Warren Rado 

KnoCTiiie. Shield's Eiedronic Suppry 

Mennptw ey . . , ,_,„ Rtutl Oty Becinjra 

Munptirs. Memphis Amateur Electroncs 

MerflpheL Warren Rafci 

MuiHatUU. ... Muffrresbcio Rac« £ Elect 

MurTtecsooro Standard Auto Pans 

NaonvAe, EdCt Warners Parts Co. 

naifrnno Bedra thst C#. 

■-• Ridge. , Mr, Radw 

Oak Fudge. National Electionics 

Snrym*. Delker Bechontcs 

Tuflahoma . HAH Eiedronics 

TEXAS 
Brownsville. . . . George's Etectronic Man 

Dallas. Heathkfl BedroiK Center 

Ertrd Trite Beclrpjiics 

Fort WcfBi Heathbl Eiedronic Center 

Hariicw George's Electronic Man 

Houston, . Heathkd Electronic Cenler 

LlA&ocIl , . Tnoe Etedrpnics 

McAllen, , C*ks Franco Electronics 

McAlltn Goorge's ESedrcnic Mart 

Fldiardsctn. . . Martin Wholesale Bectrgncs 

Ficruroson. ...... . Trice Electiomcs 

$an Antflnip CfiK Electroncs 

San Antonio Headikn Elecbonc Centn 

Waco. L£M Wralesal* 

UTAH 
Mrd\Ht. .... Healhkrf Electronic Cenlor 

Oadtn. Carter Suppry Co 

Provo. ........... A3pine Eiedronic Supphy 

Sail take dry. Best CisDibLriirsi 

Sah Lake &ty. , , Kimball Eteetronics 

Salt Lake Crty. Mountain Con Oistntiuling 

San Lake Crty RA-ELCO Inc 

VERMONT 
Burlington .... . . Oreynck EJecrjorncs. 

Essd Junction, , . . . . 1 E S Lafayette Radio 

VIRGINIA 

Alexandria neatitkit Ekctroni; Center 

Annartdakt Arcade Elecrjonics 

ArlrrigiOn. . Arlington Electronic Wnoksalers 
flladksburg. ... . Scotty's Radio £ TV 

ChartoheswJlo Braves Bedronics 

Falls Church. . . . Crossroad Elect. Wholesalers 

Hamsorttiurg Electical WhrHesacri 

Hopewell. , . 0£G Electroncs 

LyTKhtitifg. Beojonic Se^vce Co 

Horfcek. frrec Eisdrcnics 

noncrx ..... Cam Electroncs 

nTorftft. • Pnefl E*CtrcniC5 

Fbchmond Avec FJKlrcnics 

FtaanOke. Avec EhedrrniCi 

Vienna. Beccronc Equipmen Bank 

Virginia Beach. . . . HeatfiKri Electicitic CenkH 
Weodbndgt EC%E 

WASHINGTON 

aellBYue AjLC. COmmunicauOnS 

Bellmgham Cascade Electroncs 

EVerstt AB.C Cornmuneaborei 

Hoquain-. , Hartor BechOrKS 

r&nnewKk. , CfiJ Eleoronc 

1*Bt ■ ■ EledrQlliC Supermart 

Moses Lake . flon's Electronics 

Cryrnpu. . The Electronic Shop 

Pasco.. Radc Shade 

Pullman. H£Q Eledroncs 

Rcbland Radio Shack 

Seattle , AB.C. Commumcahons 

Seatfle Amateur Radio Supply 

Seattle Eiedror.c Suppty Co 

Seattle. Hearhkn BtOmk Center 

Spokane, DSC Saks 

Spokane Pfrsonal CertnerAtr 

Tacoma. CfiG atdnrrti 

Tukwda. Heafrtt Bectronic CvHr 

Vancouver. . Headikrl Electronic Center 

WEST VIRGINIA 

Eftirts Williams Eledroncs 

FanmonL T.P.S. Electronics 

Mcrparnown . , Computer Coiner 

Mortjanlcwn. , Bec&o Dist Co. 

Mcrgantown. State Ekecvonics 

Wneelirg tnoustrenics 

WISCONSIN 

Kenosha Chester Becttonic Supph/ 

W h r au i a i - Amateur Eiedronic Suppry 

Milwaukee. Hearhkrt Ekdronc Cemer 

Mitwaulcee. . . Crson BedJcwics 

WYOMING 

Rock SPnngl , . O.C. BecttoniCS 

FOREIGN 

Guam: Agana. . Maharias Bectrorucs 

G uai*m«ii , , . Becfjonca Pan Amencaru 

Pa nama Sondd £ A 

Pimm Trppeksi SA 

Puerto Rico: FLa Petfas Merocompular Saect 
Pu*rto Rkso: Rd PKlras. Rade Shack 

Singapore Apoliec CHgnal SyKems 

Woat IndHw: Trwdad. . The Hobby Cerare 
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CONNECTORS AND 
ACCESSORIES 



XV\^^|^^^^ 



DOUBLE-ROW 
MALE HEADERS 

• Solder to PC boards for instant plug-in 
access • .025" square posts on a .1 0" x .1 0" 
matrix 

Part No. Desc ription 

923862R 20 post double row male 

923863R 26 post double row male 

923364R 34 post double row male 

923865 R 40 post double row mate 

923866R 50 post double row male 




GENDER rfj 
CHANGERS 



Used to connect 2 cables which have the 
same gender. 

Part No, Description 

JRSM-M Connects 2 male (DB25P) 

cables 
JRSF-F Connects 2 female (DB25S) 

cables 



D-SUB CONNECTORS 




SOLDER-TYPE CONTACTS 



Part No. Description 



DE9P 9 Pin Plug 

DE9S 9 Pin Socket 

DE9H Hood for DE9 Series Connectors 

DA15P 15 Pin Plug 

DA15S 15 Pin Socket 

DA15H HoodforDA15SeriesConnectors 

DB25P 25 Pin Rug (Meets RS232) 

DB25S 25 Pin Socket (Meets RS232) 

DB25H Hood for DB25 Series Connectors 

DC37P 37 Pin Plug 

DC37S 37 Pin Socket 

DC37H Hood for DC37 Series Connectors 

DD50P 50 Pin Plug 

DD50S 50 Pin Socket 

DD50H Hood for DD50 Series Connectors 



MICRO CHARTS 



% 

k* 



fH 



Instant Data on the Most Popular 
Computer and Microprocessor Parts 

■ Fully decoded data 

■ Compact 814" x 11" size 

■ Durable credit card plastic 

• Clear and concise two-sided tables for: 
Full instruction set, disassembly, ASCft, 
base conversion, pmout & much more... 

Part No. Description 

MLZ80 Z80 CPU 

ML6502 6502 (65XX) 
ML7400 5400/7400 TTL Pinouts 
ML8080A 8080A/8085A 



JE750 4-Digit Fluorescent 
Alarm Clock Kit 




The JE750 Alarm Clock Kit is a versatile 1 2- 
hour digital clock with 24-hour alarm. The 
clock has a bright 0.5" high blue-green 
fluorescent display. The display will auto- 
matically dim with changing light condi- 
tions. The 24-hour alarm allows the user to 
disable the alarm and immediately re- 
enable the alarm to activate 24 hours later. 
The kit includes all documentation, case 
and wall transformer. Other features: flash- 
ing colon, alarm tone 500Hz once per sec., 
10 minute snooze alarm, am/pm indicator. 
Size: 6WL x 3VH x 1 WD. 

Part No. JE750 Kit 



Insulation Displacement 
Connectors 



Dip Plug 
Connectors 

Part No. Description 

609-1 4 1 4 Contact Dip Plug Connector 
609-1 6 16 Contact Dip Plug Connector 
609-24 24 Contact Dip Plug Connector 
609-40 40 Contact Dip Plug Connector 




Socket 
Connectors 



Mates 2 rows of .025" sq. dia. posts on 
patterns of .1 00" centers. 

Part No. Description 

S20 20 Contact Socket Connector 

S26 26 Contact Socket Connector 

S34 34 Contact Socket Connector 

S40 40 Contact Socket Connector 

S50 50 Contact Socket Connector 



Card-Edge 
Connectors 



Mates with double-sided 1/16" PC board 
with contact fingers on . 1 00" centers. 

Part Mo. Pwerjptkm 

C20 20 Contact Card-Edge Connector 

C26 26 Contact Card-Edge Connector 

C34 34 Contact Card-Edge Connector 

C40 40 Contact Card-Edge Connector 

C50 50 Contact Card -Edge Connector 



D-Sub 
Connectors 



.' 



■\ 



Part No. 



Description FIAT CABLE CONTACTS 



CDE9P 

CDE9S 

CDA15P 

CDA15S 

CDB25P 

CDB25S 

CDC37P 

CDC37S 



9 Contact Plug 
9 Contact Socket 
1 5 Contact Plug 
1 5 Contact Socket 
25 Contact Plug 
25 Contact Socket 
37 Contact Plug 
37 Contact Socket 



DATA BOOKS 



INo. 



Description 



210830 Intel Memory 

21 0844 Intel Microprocessor 

30001 National CMOS 

30003 National Linear 

30005 National TTL Logic 

30009 Intersil Data 

30013 Zilog Micro processor 




SPEAKER 

1-3/16" Square • 5/32" Thick 
8 Ohm • .40 Watt 

■ Stainless steel diaphragm * Ultra Slim 

■ For alarms, music sounds, telephone 
equipment, computers, speech aids, etc. 

Part No. TS30S 







¥ 



JOYSTICKS 



Part No. 



ra 



JS1 00K 1 0OK Linear Taper Pots (with knob) 
JS 1 50K 1 50K Linear Taper Pots (with knob) 
J VC -40 40 K Vi deo Co nt rol le r i n case ( w/kn ob) 



DIODES 

CRYSTALS 

TRANSISTORS 

SOCKETS 

KITS 
SWITCHES 
RESISTORS 

LEDS 
HEAT SINKS 
KEYBOARDS 

WIRE 

SPEAKERS 

TOOLS 

CORDS 

SOLDER 

IC'S 

BOOKS 

CAPACITORS 

and more... 



3 CENTRONICS , 

C= Solder Type 
' ■ * • Insulation Displacement Type o 

Part No. Description 




36 Contact Male- Insulation Displace. 
36 Contact Female- Insulation Displace. 
36 Contact Male - Solder 
36 Contact Female - Solder 



INSULATION DISPLACEMENT 
CABLE ASSEMBLIES 



r 



S20-36 20-pin 36" Single-End Socket 

S26-36 26-pin 36" Single-End Socket 

S34-36 34-pin 36" Single-End Socket 

S40-36 40-pin 36" Single-End Socket 

S50-36 50-pin 36" Single-End Socket 

S20-6-S 20-pin 6" Double-Ended Socket 

S20-1 8-S 20-pin 1 8" Double-Ended Socket 

S26- 1 8-S 26-pin 1 8" Double-Ended Socket 

S50-1 8-S 50-pin 1 8" Double-Ended Socket 

DB25P-10-P 25-pin male 10' Double-Ended Plug 

DB25P-1 0-S 25-pin male 1 0' 25-pin female 

CEN36M-5 36-pin Centronics 5' male 

CEN36M-5-F 36-pin Centronics 5' male to female 

CEN36M-5-M 36-pin Centronics 5' male to male 



> 
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CONTROL COMPUTER 



continued from page 51 



The I/O 

The RS-232 port is really part of I/O 
system, which we'll be discussing in a 



future installment of this article. However, 
we must introduce it now because it is 
required for any operator I/O. It also must 
be used to confirm proper operation of the 
basic system. 

The RS-232 port can be implemented 
in two distinctly different manners. The 
first and easiest is to use a UART (t/niver- 



PARTS LIST— COMPUTER BOARD 



All resistors '/a- watt. 5% unless other- 
wise noted 

R1,R4,R14-R18— 1000 ohms 

R2,R5,R6 — user-determined. To be dis- 
cussed next month 

R3,R11,R1 2— 10,000 ohms 

R7— 680 ohms 

R8— 390 ohms 

R9— 12,000 ohms 

R10— 2,000 ohms 

RN1 — 4.7Kx9 resistor network 

Capacitors 

C1— user- determined . To be discussed 
next month 

C2 — 150 pF, ceramic disc 

C3-C8,C11-C13,C16-C20— 0.1 u-F. ce- 
ramic disc 

C9— 0.001 jlF 

C10— 27 pF 

C14.C15— lOfiF, 16 volts, electrolytic 

Semiconductors 

IC1— ADC0804 A/D converter (National) 

IC2.IC3— 74LS541 octal buffer and line 
driver 

IC4 — SN75478 seven high-current 
darlington drivers (Tl, also Sprague 
ULN-2003, Motorola MC1413) 

IC5 — 4051 8-input analog multiplexer 

IC6.IC7— 74LS377 octal latch 

IC8— 74LS251 8-input digital multiplexer 

IC9— System ROM. 2716, 2732, or 2764. 
450 ns maximum access time. 

1C10.IC12 — TMM 2016P-2 (Toshiba or 
similar) 2K x 8 static RAM, 450 ns. 

IC13— Programmed EPROM (2716) 



1C14 — EPROM to be programmed 
IC11— 74LS259 8-bit addressable latch 
IC15— 74LS373 octal latch 
IC16 — 74LS139 dual 2-to-4 tine decoder/ 

multiplexer 
IC17— 74LS32 quad or gate 
1C18 — 8088 microprocessor 
IC19— 74LS04 hex inverter 
IC20— 74LS123 dual one-shot 
Q1.Q2— 2N3904 
Q3— 2N3906 
D1.D2, D4-D8— 1N4148 
D3— 1N4001 
Miscellaneous: IC sockets, PC board. 

mounting hardware, etc. 
The following are available from Vesta 
Technology, Inc., 2849 W. 35th Ave., 
Denver, CO 80211 : KIT 1— Kit of all parts 
needed to control 7 LS-TTL outputs, 
monitor 7 inputs, program EPROM's, 
RS-232 serial port, and 2K RAM (does 
not include operating system— see be- 
low), $99.95; KIT 2— Kit of all parts for 
full-capacity I/O and 4K RAM (does not 
include operating system — see be- 
low), 169.95; Operating systems con- 
tained in ROM: BASIC I operating 
system, $12.95; BASIC II operating 
system, $29.95; Forth operating sys- 
tem, $79.95; Assembled, tested, and 
burned-in control computer with 
BASIC II operating system, $279; 
RS-232 cable, $24.95; 2716 EPROM, 
$6.95. Add $6 for shipping, handling, 
and insurance. 





PARTS LIST- 


-POWER-SUPPLY/ 




BSR LINK BOARD 




All resistors V* watt, 5% unless other- 


(Sprague) 




wise noted 


IC2— TL497 switching regulator 




R1.R19— 200 ohms 


IC3— 74LS00 quad nand gate 




R2,R7,R8,R20— 100 ohms 


IC4— LM340-5 + 5-volt regulator 




R3,R4.R11,R12,R15— 1000 ohms 


IC5— LM320-5 -5-volt regulator 




R6,R10— 4700 ohms 


Q1— 2N3904 




R9— 1 ohm {a jumper works fine) 


02— 2N3906 




R13— 10,000 ohms trimmer potentiome- 


D1 ,D3, D5, D6.D1 0—1 N4001 




ter 


D2,D4,D7-D9— 1N4148 




R14— 15,000 ohms 


T1— 11Z2100 1:1:1 pulse transformer 




R16— 220 ohms 


(Sprague) 




R17— 10,000 ohms 


T2 — 16 volts, center tapped, 0.4 amps. 




R18— 470 ohms 


(Signal ST-4-16 or similar) 




Capacitors 


S1 — normally open momentary pushbut- 




C1.C2— 0,1 u.F, ceramic disc 


ton switch 




C3.C5— 0.01 M.F, ceramic disc 


Misceltaneous.iine cord, printed-circuit 




C4.C6— 0.047 u.F, ceramic disc 


board, IC sockets, heat sink for regulator, 


en 


C7— 10 p.F, 25 volts, tantalum 


mounting hardware, etc. 


g 


C8— 150 pF, ceramic disc 




O 


C9— 1 jiF, 16 volts, electrolytic 


The following are available from Vesta 


I 


C10— 0.14 to 0.47 u-F, 200 volts, electroly- 


Technology, Inc., 2849 W. 35th Ave., 


i— 

o 


tic 


Denver, CO 80211: Power-supply BS Fl- 


UJ 

_1 


C1 1—3300 p.F, 16 volts, electrolytic 


unk kit, including all components, 


UJ 


C12— 500 |aF, 50 volts, electrolytic 


$59.95; Assembled, tested, and 


6 


Semiconductors 


burned in power supply, $109. Add $6 


< 


IC1— ULN2003 darlington array 


for shipping, handling and insurance. 



sal Asynchronous Receiver Transmitter) 
IC. The UART constantly waits for an 
incoming character, receives it according 
to whatever protocol has been pro- 
grammed, and stores the character in a 
holding register until the microprocessor 
requires it. Transmission is simply a mat- 
ter of writing the character to the UART's 
transmit register. 

The other alternative — the one that 
we'll use — is to use one input and one 
output of the board to send and receive the 
serial data. That method requires the mi- 
croprocessor to assume control of the en- 
tire process of data reception and 
transmission. However, it eliminates the 
requirement for a large and expensive 
component. The principal limitation of 
this approach is that the microprocessor 
must know when to expect a character and 
it must be executing its input routine be- 
fore the character is sent to the board. 
That's not a problem for most applica- 
tions. In the case of BASIC, it means that 
all console commands and program IN- 
PUT statements are handled easily. 
However, there can be no INKEYS state- 
ment. 

The eighth output and eighth input of 
the bit-addressable I/O port will be used 
to implement the RS-232 port. The re- 
quirement for a negative voltage supply 
for the RS-232 link can be avoided with a 
bit of foxy circuit design. The incoming 
RS-232 signal is normally at the "mark" 
or negative level. Every character trans- 
mission ends with a stop bit designed to 
return the line to the negative level. We 
can generate our level from the incoming 
RS-232 line. That approach works fine for 
cables of less than 10 feet long. If longer 
cables are used, a separate negative sup- 
ply between - 5 and - 12 volts DC 
should be used. Such a supply is available 
from the power-supply board, which — as 
we mentioned previously — we'll discuss 
in a future installment. 

When examining serial asynchronous 
waveforms, remember that a logic one is 
less than — 3 volts DC and a logic zero is 
greater than + 3 volts DC, The line is held 
in the mark or one state when not active. 
The transmission always begins with a 
start bit = o and ends with a stop bit = 1 . 
The stop bit returns the line to the mark 
state. 

Full duplex serial operation that means 
separate wires carry data to and from the 
control computer (and terminal). Pin 2 of 
the RS-232 connector is transmitted data 
lo the computer. Pin 3 is received data 
from the computer. At the terminal, those 
two pins are reversed so that pin 2 is an 
output and pin 3 an input. If you are using 
a personal computer as a terminal, you 
must determine if the RS-232 port of your 
computer is configured as a terminal or as 
a computer. Whatever the case may be, 
connect the board's input to the terminal 's 
output and vice versa. 
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FIG. 4 — PARTS-PLACEMENT DIAGRAM for the .computer board. Trie dashed lines represent toil-side 
jumpers. There are many "unused" pads; they are for future expansion and experimentation. For 
example, note that a 28-pirt socket is provided for the 24-pin J716 (IC14). That allows larger EPROM's to 
bepragrammed.Slmplyplugthe2716(orother24-plndevice)intothesocketleavtngpins1and2ofthe 
socket unoccupied. 



Building the control computer 

The actual assembly of the assembly of 
the controller requires no special tech- 
niques. You can use a printed-circuit 
board (we showed the foil patterns for the 
double-sided board in Figs. 2 and 3) or 
you can wire- wrap the project. You are 
probably better off with the PC board. 
Troubleshooting will be easier, and as- 
sembly will be quicker — about an hour, 
assuming you already have the board, (If 
you are not able to make your own board, 
see the Parts List for a supplier). Wire- 
wrapping the project will take about 16 
hours. One note on wire-wrapping: Do 
not give into the temptation of wire-wrap- 
ping directly to the leads of the discrete 
components. The integrity of a wire-wrap 
joint depends on the square corners of the 
posts. 

If you have the printed-circuit board, 
simply follow the parts-placement dia- 
gram in Fig. 4, Be careful not to create 
solder bridges, and when you are 
finished, wash the board in flux solvent. 
That will remove any flux residues left on 
the board. Don't forget that we've showed 
the foil and parts-placement diagrams for 
only the computer board. The power sup- 
ply and BSR-type controller will be lo- 
cated on a separate board of the same size. 
We'll discuss that single- sided board next 
time, and we'll give you some more hints 
on the control computer's construction. 

Troubleshooting 

After you install all the parts, carefully 
inspect your board. You should check that 
all IC's are in the correct sockets and that 



they are correctly oriented. Transistors 
and diodes should also be checked. Then 
measure the power-supply voltages. Al- 
though we have not yet discussed the 
board for the power supply and BSR-type 
controller, you can test the computer 
board if you have a +5-voit DC regulated 
supply. 

Regardless of what supply you use, en- 
sure that it is the correct voltage, and be 
sure to orient it correctly. Reversing the 
power-supply polarity is like reversing an 
IC, only it's more efficient — it will bum 
out all of the IC's. The BASIC operating 
system should be inserted into the system 
ROM socket (IC9). The first memoFy 
socket (1C12) should contain a 2016 RAM 
IC. Do not insert additional memory yet. 
Also, unneeded I/O should be removed. 
Get your terminal to the proper protocol 
(4800 baud, no parity, 8 data bits, full 
duplex, caps lock on) and connect it to the 
board. Apply + 5 volts DC. If the BASIC 
prompt (>) appears, we can assume that 
the basic microprocessor circuits are cor- 
rect, (If you use the BASIC 11 operating 
system, then you do not have to set your 
terminal to 4800 baud. Simply hit the 
space bar within 7 seconds after the board 
is turned on or reset.) 

If the BASIC prompt does not appear, 
then we have some troubleshooting to do. 
Unfortunately, though, we've run out of 
room to talk about it this month. But it's 
the first thing we'll deal with next time. 

Along with the troubleshooting hints, 
we'll look at the power supply, remote 
controller, and also the I/O capabilities of 
the computer R-E 
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Testing transistors 

EARL (DOC) SAVAGE, K4SDS, HOBBY EDITOR 



IN THE FEBRUARY 1984 "HOBBY COR- 

ner." we discussed how to make realistic 
battery tests. Well, this month we'll turn 
to another testing problem. Glen Gartner 
(PA) asked a question about how to test 
bipolar transistors. He needs a procedure 
that uses minimal equipment — such as 
only a multimeter. Since that topic is sure 
to interest many of you, we'll spend some 
time on it. We'll start with a look at some 
transistor basics. 

Essentially, a transistor is a couple of 
diodes that share a common element. 
That sharing causes one diode to be af- 
fected by what happens in the other. Of 
course, that is an over- simplification — 
you could not make a transistor using two 
discrete diodes — but that model does gen- 
erate a mental picture that is helpful to us. 

Current flow in a transistor 

You know that a diode is a two -terminal 
device that passes current in one direc- 
tion, but has a very high resistance to 
current flowing in the opposite direction. 
Conventional current flows freely from 
the diode's anode to cathode. Figure I 
shows the schematic symbol for a diode — 
current flows in the direction of the arrow. 

Now let's get back to the transistor. You 
know that there are two bipolar types: 
PNP and NPN. The symbol for the'PNP 

AN INVITATION 

To better meet your needs, "Hobby 
Corner' has undergone a change in 
direction. It has been changed to a 
question-and-answer form. You are in- 
vited to send us questions about gen- 
eral electronics and its applications. 
We'll do what we can to come up with 
an answer or. at least, suggest where 
you might find one. 

If you need a basic circuit for some 
purpose, or want to know how or why 
one works, let us know. We'll print 
those of greatest interest here in 
""Hobby Corner." Please keep in mind 
that we cannot become a circuit-de- 
sign service for esoteric applications; 
circuits must be as general and as 
simple as possible. Please address 
your correspondence to: 

Hobby Corner 

Radio- Electronics 

200 Park Ave. South 

New York, NY 10003 
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transistor is shown in Fig. 2-a. Figure 2-b 
shows how you can think of the PNP tran- 
sistor. In effect, there are two diodes with 
a common cathode (the base). From our 
discussion of diodes, it is clear that the 
PNP transistor has low resistance to cur- 
rent flow from emitter to base and also 
from the collector to base. 

Figure 3-a shows the symbol for an 
NPN transistor. Figure 3-b shows how you 
can think of it — two diodes with a com- 
mon anode (the base). Thus, the NPN 
transistor should have a low resistance 
from the emitter to base and also form the 



collector to base. 

.Now that we know how to think of the 
transistors, we can go about testing them. 
But first we have to be able to identity the 
leads. Figure 4 shows some common tran- 
sistor-package types along with their pin- 
outs. 

The next task is to determine the polar- 
ity of your multimeter probes when it is in 
the resistance-reading mode. Do not as- 
sume thai the black one is negative! You 
can test the polarity by tracing the internal 
wiring of the meter or by using a second 
meter. Of course, you can use a marked 
diode and measure its resistance in both 
directions — the resistance will be greater 
when the negative probe is on the anode. 
Once you determine the probe polarities, 
mark your meter permanently so that you 
won't have to check it again. 

Now you're finally ready to find out 
whether the transistor is a PNP or NPN 
type. Before 1 tell you, think about the 
information we've gone over so far. You 
have everything you need to make the test. 
Can you figure it out? 

Connect one meter probe (in the high- 
resistance range) to the base of the transis- 
tor. Measure the resistance to the emitter 
and. again, to the collector. Then connect 
the other probe to the base and repeat the 
measurements. Both of the first two read- 
ings will be higher than both of the second 
set of readings. If not, you either have a 
defective transistor or you have identified 
the three leads incorrectly. 

Assuming that both readings in one set 
are greater than both in the other set, ap- 
ply this rule: If the readings are higher 
when the negative probe is on the base, 
the transistor is an NPN type. Otherwise, 
it is a PNP transistor. Once you get the 
hang of making this measurement, you 
can test transistors quickly — at least in 
less time than it takes to explain it! 

Is it good? 

Now you have the leads identified and 
you know the transistor type. However, 
you still do not know if the transistor 
works! There are several ways to test a 
transistor. First you can substitute a tran- 
sistor known to be good for a suspect one 
in a circuit. If the circuit then functions, 
the original transistor is bad. On the other 
hand, if it doesn't function, you cannot be 
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sure of the transistor — either it or another 
component could be bad. 

You can also test many transistors with 
a multimeter. In this procedure, start with 
the highest resistance scale each time and 
move down as necessary. Here are the 
steps: 

1. Connecttheprobestothebaseand 
collector. 

2. Note the resistance. 

3. Reverse the probes and note the 
resistance. 

4. Connect the probes in the direction 
of the highest resistance. 

5. Short the emitter to the base. If the 
transistor is good, the reading will 
decrease. 

6. Change the base probe to the emit- 
ter. 

7. Short the emitter to the base. If the 
transistor is good, the reading will 
increase. 




FIG. 5 

A simpler and more reliable way to test 
a transistor is to put it in a test circuit. The 
simple audio oscillator shown in Fig. 5 
will beep softly with every good bipolar 
transistor that you plug into it. The resis- 
tor and capacitor values are not critical — 
almost anything in the ballpark will work. 
In addition, the voltage is so low that the 
transistor won't be damaged if you plug 
the leads in wrong or if the switch is in the 
wrong position. For convenience, you can 
build this little tester in a small utility box, 
so that it will be on hand whenever you 
need it. 

There is, of course, a fourth way to test 
transistors. 1 have admitted my laziness to 
you in the past, so it will come as no 
surprise that 1 use a handy-dandy com- 
mercial transistor checker. You, too, 
might take a look at Radio Shack s 22- 
025. It's small, versatile, and costs less 
than $15. It will check transistors both in- 
circuit and out-of-circuil, and will even 
give a relative beta measurement. You can 
also use it as a continuity checker or as an 
audio oscillator. Like the checker circuit 
we built, the tester is safe — you can plug 
transistors in backward and not damage 
them. 

All right. Glen, you and other readers 

can surely find one suitable way to do your 

continued on page 113 
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STATE OF SOLID STATE 



Making true RMS measurements 

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR 



ITIti ACCURACY OF MEASURED RMS VAL- 

ues of AC voltages has always been ques- 
tionable. That's because the shape of the 
AC wave being measured can drastically 
affect the readings of many voltmeters. In 
most multimeters and AC panel-meters, 
the AC wave is rectified to develop a DC 
voltage that is proportional to the RMS 
value. For example: two popular analog 
multimeters specify their AC voltage ac- 
curacy as 59c of full-scale value when 
measuring a 60-Hz sinewave. Accuracy 
"goes out the window"' if the input sig- 
nal's shape is nonsymmetrical or if the 
signal approaches a triangle or pulsed 
waveform. 

Semiconductor manufacturers have de- 
veloped monolithic RMS-lo-DC convert- 
ers that permit AC voltages to be 
measured with maximum errors that are a 
small fraction of one percent. A recent 
addition to this category of devices is the 
AD637 from Analog Devices (One Tech- 
noloav Way, PO Box 280. Norwood. MA 
02062). 

That iC is a monolithic, high-accuracy 
RMS-to-DC converter that can be used to 
compute the true RMS value of an> com- 
plex AC waveform. In addition, the de- 
vice computes the square, mean-square. 
and absolute values of complex AC (or 
AC superimposed on DC) input wave- 
forms. Its circuit features a wide band- 
width: 8 MHz when the input is 2 volts 
RMS or above, and 600 kHz with a 100- 
millivok RMS input. The circuit includes 
built-in compensation for crest factor and 
handles signals with crest factors of up to 
10 with less than a \ C A increase in error. 
Crest factor. CF. is the ratio of a signal's 
peak amplitude to its RMS value: CF = 

1 Vpi-.akW v rms'- S' nc an( l triangle waves 
have low crest factors that do not exceed 
2. Pulse trains with low duty-cycles have 
much higher crest factors. For example, a 
rectangular pulse series with a Wc duty 
cycle has a crest factor of 10, 

A voltage equal to the logarithm of the 
RMS output signal is brought out to a 
separate pin on the AD637 so that the user 
can make direct measurements in deci- 
bels. The dB-measurement range is 60 
dB: the 0-dB voltage-reference level can 
be set to between 0.1 volt and 2.0 volts 
RMS by providing an external reference 
current. 



BUFFER/fiy 
QUT^ 



BUFFER^ 



BUFFER/ 
AMPLIFIER 



FILTER/AMPLIFIER 
ONE QUADRANT C 
SQUARER/DIVIDER | .At 



24K 
-VA- 



ABS0LUTE VALUE 

VOLTAGE-CURRENT 

CONVERTER 

6K 6K 




FIG. 1 



How the circuit functions 

The only external component required 
for RMS-to-DC conversion is a capacitor 
that controls the averaging-time period 
and determines the low-frequency ac- 
curacy, ripple level, and settling time. 

Figure I is a functional diagram of the 
IC, We can think of it as being made up of 
4 main sections. The first is an absolute- 
value circuit (active rectifier} made up of 
Al. A2, and their associated components. 
The second is a squarer/divider made up 
of A3 and QI-Q5. Third is a filter/ampli- 
fier, A4. and fourth is buffer/amplifier 
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A5. (file buffer amplifier can be used 
cither as an input buffer or in an active- 
filter configuration: it is a user option.) 

The input voltage, V !n . is rectified by 
active rectifier A1-A2 to produce a unipo- 
lar current. I,. That current drives one 
input to the squarer/divider which has the 
transfer function: 1 4 = Ip/Ij 

The output current of the squarer/ divide 
er. 1 4 . drives A4 which, along with the 
external averaging capacitor connected to 
pin 9. forms a lowpass filter. If we make 
the R-C time constant of the filter much 
longer than the longest period of the input 
signal. A4"s output will be proportional to 
the average value of 1 4 . The output is 
taken back to A3 to provide current [3, the 
denominator of the transfer-function 
equation above. See the standard RMS 
conversion circuit in Fig. 2. Current [-, 
equals the average value of 1 4 and is re- 
turned to the squarer/divider to complete 
the operation: 1 4 =Avg [1,/1 4 ] = 1 ]RMS 

■ llld V ,,ul = V in RMS 

The averaging time constant 

The AD637 can handle both DC and 
AC input voltages. Its DC output will 
track exactly the absolute value of a DC 
input and will approach the true RMS 
value of an AC input. The deviation from 
the true RMS value is the averaging error 
caused by AC ripples riding on the DC 
output signal. That is a factor of the input 
signal's frequency and the averaging time 
constant, t. (25 ms/u.F x C AV ) and is 
defined as the peak value of the AC ripple 
component plus the DC error. That is il- 
lustrated in Fiu. 3. 
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The peak value of the AC ripple as a 
percentage of the output signal is 
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50/6, 3t/, where t is greater than l//and/is 
the signal frequency. The DC error is also 
frequency dependent; it varies as the per- 
centage of the reading by 1/(0.16 
+ 6.4t 2 / 2 ). The magnitude of ripple de- 
creases the accuracy of the measurements 
being made. The amount of error can be 
reduced by increasing the value of the 
averaging capacitor, C AV . However, that 
has two disadvantages: l)The capacitance 
of C AV can become extremely high. 2) 
The settling time of the AD637 increases 
in direct proportion to the value of the 
averaging capacitor. Settling time T s 
equals 115 ins/p.FxC AV . 

A preferred method of reducing ripple 
is to add a one- or two- pole filter network 
connected between output terminal pin 9 
and the buffer amplifier input, pin 14. A 
single- pole filter, such as the Rl-Cl net- 
work in Fig. 2, provides the best compro- 
mise between ripple and settling time. 

When CI is made 3.3 times C AV , the 
magnitudes of the AC and DC errors are 
equal at 50 Hz. If we set C AV to 1 u.F and 
CI to 3.3 pF, we reduce the ripple for a 
60- Hz input signal from 5.3% (when C AV 
is used alone) to 0.15% and settling time 
increases by not more than three times. 

The AD637 is available with two ac- 
curacy ranges (types J and K) for a to 
+ 70° C temperature range. A type S is 
available with a operating-temperature 
range of -55°C to + 125°C. All devices 
are packaged in ceramic 14-pin DIP's. For 
additional information, write to Analog 
Devices, PO Box 280, Norwood, MA 
02062. Ask for a copy of the booklet High 
Precision Wide-Band RMS-DC Convert- 
er, the AD637. 



New Darlington power transistors 

RCA recently introduced a family of 
six 2- amp Darlington power transistors. 
The six complementry devices, three 
NPN and three PNP, are housed in 
TO-220AB packages. The T1P110. 
TIP! 11, and TIP! 12 are NPN devices and 
are rated for a collector-to-emitter break- 
down voltage (V CEOsus ) of 60, 80, and 
100 volts, respectively. The TIP1I5, 
TIP1 16, and TIP1 17 PNP devices have the 
same V CEO ratings, respectively. R-E 



DON'T 
FORGET 




USE 
YOUR 

READER 

SERVICE 

CARD 



"Maybe 
it will 

go 
away. 



The five most 
dangerous 

words in the 

English 

language. 



* 

American 

Cancer 

Society 



THE 
RIGHT 




The growth of NTE quality replacement parts has 
been nothing short of astronomical. And the proof 
is in our new 1 984 Replacement Master Guide, 
destined to be the standard directory for technicians 
across the country. In excess of 3,000 quality NTE 
types are cross-referenced to more than 220,000 
industry part numbers. 



YOU'LL FIND ALL THE RIGHT STUFF FOR 


REPLACEMENT, MAINTENANCE AND REPAIR; 


• Transistors 


* Memory IC's 


* Thyristors 


* Thermal Cut-Ofts 


• Integrated Circuits 


• Bridge Rectifiers 


■ Rectifiers and 


• Unijunctions 


Diodes 


» RF Transistors 


* High Voltage 


* Microwave Oven 


Multipliers and 


Rectifiers 


Dividers 


• Selenium Rectifiers 


• Optoelectronic 


• NEW! The Protector 


Devices 


6000 "Transient 


* Zeners 


Voltage Protection 


• Microprocessors 


Strip 


and Support Chips 





Look for our Replacement semiconductors in the 
bright green poiybags and cartons that list rating 
limits, device type, diagrams and competitive 
replacement right on the package. NTE quality 
parts are available from your local NTE distributor 
and come backed by our exclusive two-year 
warranty. Ask for your FREE NTE Replacement 
Master Guide and take off with NTE! 






NTE 



New -Tone Electronics, inc. 

44 farrand street - bloomfield, new jersey 07003 

(formerly tcg) 



> 






99 



SERVICE CLINIC 



Microprocessors and VCR's 

JACK DARR, SERVICE EDITOR 



MICROPROCESSORS HAVE BEEN INCORPO- 

rated into almost every type of electronic 
device in use today. For instance, in many 
stereo and TV sets, they are often used 
along with sensors to control the AFC 
(Automatic Frequency Control) so that if 
the tuned frequency begins to drift, the 
microprocessor can automatically com- 
pensate for that change. But that's not the 
only thing that they can be used for. 
VCR's use them to stop or start operations 
according to the condition of the system. 
For example. RCA's VJP900 VCR uses a 
rather complex system of sensors and mi- 
croprocessors to monitor the operation of 
the system. Other microprocessors con- 
trol such things as the tuning process, the 
time-delayed recording, and the remote 
control functions. This month we'll see 
how some of those microprocessors are 
used to control the tuning and sensing 
operations of that VCR. We'll start with 
the sensing circuitry. 

Sensing circuit 
Take a look at Fia. I; it shows a diagram 
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of the trouble-sensing circuitry found on 
the system-control board. That board con- 
tains two IC's and various sensing devices 
that are used to detect such things as mois- 
ture, end of the tape, and the rotation of 
the take-up reel. The two IC's, IC802 
I system-control microprocessor-5 — one 
of five microprocessors in the unit) and 
IC806 (a quad comparator) are used to 
monitor the output of the sensors and act 
according to the signals they receive. 

The dew sensor is a moisture-sensitive 
resistive-semiconductor device that is 
used to tell the microprocessor when the 
moisture level in the system offers a threat 
to the operation of the unit. With all the 
delicate electronics in a VCR — to say 
nothing of its intricate machinery — ex- 
cess moisture could damage the machine. 
The dew sensor, a small flat device about 
an inch square, is mounted near the mid- 
dle of the "works" in most VCR's. In Fig. 
1. that device is connected to the non- 
invening input (pin 9) of one of the op- 
amps contained in IC806, During normal 
operation (when there is little or no mois- 
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ture detected), the resistance of the dew 
sensor is high — around 80,000 ohms. 
That causes a logic high to be developed at 
pin 9 of 1C806. (Any voltage below 1.2 
volts is a logic low, anything else is a logic 
high.) When that happens, a high is 
passed on to the system-control micro- 
processor (IC802) at pin 6. That input 
signal tells IC802 that the moisture level is 
safe. On the other hand, when the dew 
sensor detects an excessive amount of 
moisture, its resistance decreases, which 
causes a logic low to be applied to the 
comparator. That, in turn, causes the 
comparator to output a logic low to 
IC802. and the microprocessor places the 
VCR in the stop mode. 

In the rewind mode, an infrared-sensi- 
tive phototransistor is used to detect the 
end of the tape. When the end of the tape 
is reached, an infrared light is passed 
through the clear segment of tape at the 
end of the reel. That infrared light causes 
Q9Q3 to generate a logic-high signal that 
is input at pin 5 to another of the compara- 
tors contained in 1C806. That comparator, 
in turn, outputs a high signal that is fed to 
the system-control microprocessor at pin 
28. On receiving the signal, the micro- 
processor places the unit in the stop 
mode. Note that as long as there is tape on 
the reel , no infrared signal is detected by 
the sensor, and the microprocessor will 
allow the operation to continue. The fast- 
forward sensor operates in the same man- 
ner, with it's output applied to pin 7 of 
1C806. 

One of the novel things about this VCR 
is the takeup-reel-rotation detector. De- 
tection of take-up-reel rotation is accom- 
plished by the combination of an LED and 
light-sensitive transistor in one package 
(Q905 ). The sensor ( located at the bottom 
of the take-up turntable) is used along 
with a segmented disk that has eight re- 
flective and non-reflective areas. The disk 
is located at the bottom of the take-up 
reel . When the segmented disk is rotating, 
the reflected light is detected by Q905 and 
causes a squarewave to be generated. That 
signal is capacitively coupled to the final 
op-amp in IC806. The op-amp's output is 
then fed to the microprocessor at pin 3. If 
that signal were to disappear during tape 
operation, the microprocessor would put 
the VCR in the stop mode. 



The cassette- up switch, connected to 
pin 5 of IC802. is used to tell the micro- 
processor when the cassette basket is 
loaded and in the down position. With the 
basket in that position, switch S902 is 
closed and a high signal is input to IC802. 
That signal causes the system-control mi- 
croprocessor to enable the VCR. On the 
other hand, if the cassette is placed in the 
basket but the basket isn't pushed down, 
the cassette-up switch opens and the VCR 
stops. 

The last sensor operation that we'll 
look at is the cylinder- lock detector. The 
cylinder-lock signal is supplied by cylin- 
der-servo circuit IC502 (not shown) and is 
input to the microprocessor at pin 4. Dur- 
ing normal operation the cylinder servo 
generates a logic low signal. If the cylin- 
der's motor speed were to decrease, a log- 
ic high would be generated by the servo 
IC. That signal is then passed to the mi- 
croprocessor, which will shut down the 
VCR upon receiving that signal. 

Service tips 

If the VCR does not go into the play 
mode, check the outputs of all the trouble 
sensors. The dew sensor should have less 
than 1.5 volts at it's input. If the correct 
voltage is present, check the output of the 
end-of-reel sensors (rewind and forward) 
at PG8Q5 pins 3 and 4. Both outputs 
should be less than 0.15 volt. Also, con- 
firm that there is a logic high input at pin 5 
of the system-control microprocessor. If 
any of those voltage levels are incorrect, 
service the appropriate sensing section. In 
addition, if the VCR makes no attempt to 
load the tape from the cassette, the prob- 
lem can most likely be found in the reel- 
rotation or the cylinder-lock detectors. 
Those two detectors will turn on the sys- 
tem only after the tape-loading sequence 
has been completed. 

If, after loading the cassette in the bas- 
ket, the VCR immediately ejects (un- 
loads) the tape, check to make sure that 
there is a 1-volt peak-to-peak squarewave 
during the lime of load completion. If 
that's missing you may have a bad rota- 
tion-detector (Q905) or capstan servo 
problems. If it's normal, check the cylin- 
der-lock signal; it should be a logic high 
before the loading sequence is completed. 
At the end of that sequence it should go to 
a logic low. If not. you could have a prob- 
lem in either the cylinder-servo circuitry 
or the drive IC. 

Tuning section 

As we said earlier, there are many mi- 
croprocessors in the VJP900. Almost as 
many as Presidential candidates! And 
they're like politicians in more ways than 
one. When the VCR is turned on they all 
"shake hands" with one another. (We're 
not kidding; there are lines labelled hand- 
shake lines, which are separated into two 
parts; one is rdy (ready) and the other is 



ACKnowledge). Those lines are shared by 
the timer and remote-control micro- 
processors. When one of the micro- 
processors is ready to send data, it pulls 
the rdy line on the receiving micro- 
processor low. The receiving micro- 
processor, in turn, outputs a high on the 
ack line, meaning "ready when you 
are." The sending microprocessor then 
transmits a 16-bit word. Each bit of the 
data confirms the ready status of the re- 
ceiving microprocessor. Note that you 
cannot see these signals on a conventional 
oscilloscope. However, you can usually 
monitor the receiver by reading the logic 



level at the input. 

The remote-control microprocessor 
monitors the status of the whole unit by 
checking the microprocessor on the sen- 
sor board. If anything is wrong with any 
one of the five microprocessors, the VCR 
will be shut down. Also, if the tab on the 
cassette is missing you cannot record; the 
VCR shuts down and will not start. 

The VJP900 also has a PLL 
(Phase -Locked Loop) electronic tuner 
that is controlled by the PLL micro- 
processor. That microprocessor also 
keeps track of the remote-control micro- 
confinued an page 107 
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NTS inTRDniC HOME 
TRAINING GIVES YOU 



THE EDGE 

The competition for 
High-Technology 
careers is strong, 
and the rewards 
are great. Give 
yourself the edge 
you need by training 
with NTS. 



NTS inTRDniC" home training provides 
you with a special kind of "Hands-On" 
experience that prepares you better, 
develops your skills faster. You advance 
as quickly as you wish, working with 
actual circuits, diagrams, schematics, 
and state-of-the-art hardware. There are 
a dozen different NTS programs in 
electronics to help you develop and 
reach your potential. They range from 
basics to advanced areas in several 
fields. And the ALL-NEW NTS course 
catalog spells it all out. It's free, and 
does not obligate you in any way. Send 
for it today. 

A GROWTH INDUSTRY ^^^^^^ 

High-Technology is a growth industry. The 
evidence is clear, and most observers predict a 
steady expansion due to a relatively strong flow 
of investment capital into computers, electronics 
and precision instruments. Sales of computers 
alone will reach an estimated ten million units 
this year. This means challenges and new 




employment opportunities, especially in 
servicing and maintenance. Computer servicing 
skills can best be learned by working directly on 
field-type equipment. NTS electronic hardware is 
selected and developed especially for the 
training program with which it is associated. You 
learn by doing, by assembling, by performing 
tests and experiments, covering principles of 
computer electronics, microprocessor trouble- 
shooting, and circuitry. 



MICROCOMPUTERS 

NTS offers three programs in computer 
electronics. You will receive training covering 
solid-state devices, digital logic circuitry, and the 
fundamentals of the computer itself. Instruction 
includes micro-control technology and detailed 
operation of microcomputers. These courses will 
prepare you for entry-level in many facets of the 
computer industry such as field service and 
customer engineering as well as programming. 
In addition to written texts your course includes 
the NTS/HEATH disc-drive computer which you 
assemble as part of the training process. The 
assembly and use of the computer will serve to 
reinforce practical application of principles. 
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MICROPROCESSOR TECHNOLOGY 

The field of industrial and microprocessor 
technology encompasses the application of 
electronic microprocessor control principles. 
Your course takes you from fundamentals of 
digital electronics and associated circuitry 
through the application of the microprocessor as 
a control device. You will learn how to move and 
manipulate instructions and information. The 
microprocessor trainer included in your course is 
a microcomputer system designed as a practical 
tool for learning the use of software and 
hardware techniques utilized in the linking of 
microprocessors to various systems. 



DIGITAL ELECTRONICS 



The NTS Compu-Trainer is a fascinating solid- 
state device which you will build in order to 
perform over ninety logic circuit experiments. 
These experiments serve to emphasize an area of 
electronics which is essential to the under- 
standing of state-of-the-art control equipment; 
they are also extremely important to those 
wanting to pursue a career in computer 
servicing. Separate courses involving the 
Compu-Trainer are also available in 
Microcomputer Servicing and Digital/Analog 
Electronics. 

ROBOTICS & VIDEO TECHNOLOGY 

Other NTS courses cover a wide range of 
specialization. In Robotics, the NTS/Heath Hero I 
is included to train you in robotic applications in 
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manufacturing processes. In Video technology, a 
new course features the advanced NTS/Heath Z 
Chassis "Smart Set" color TV with computer 
space command remote control and space 
phone. This is an excellent program for those 
interested in a career in video servicing with 
microcomputer basics. 
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be duplicated. And, 

depending on the 
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successful 

completion. 
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COMMUNICATIONS CORNER 



RF power measurements 

HERB FREIDMAN, COMMUNICATIONS EDITOR 



AS ANY ELECTRONICS ENGINEER OR TECH- 

nician, radio amateur, or CB'er can tell 
you. RF power measurements can be a 
real headache. As an example, consider 
the problem we ran into recently. 

We were involved in a project that 
called for the upgrading of an existing 
two-transmitter set up where one trans- 
mitter was the backup for the other. All 
that was really being done was replacing 
one of the older transmitters with a new 
one. The completed installation was to 
resemble the one shown in Fig. ha rather 
simple circuit that switched either trans- 
mitter to the transmission line. (For 
simplicity, the dummy load, safety inter- 
locks, etc. are not shown.) 

Note the location of the output-power 
meter. It's really part of a combination 
power/VSWR metering panel: in effect, 
two meters in one. One of the meters was 
for VSWR calibration and measurement: 
the other was calibrated directly in watts 
for RF output power. 

The problem 

Now, lets look at the problem. With 
both transmitters working into a dummy 
load, a 6-kW output was measured. But 
when switched to the transmission line 
the original transmitter produced a meter 
indication of almost 6 kW, while the new 
one produced a meter reading of only 4. 2 
kW. What was the cause of the apparent 
loss of tiearly 2 kW when operating into 
the transmission line? In reality, there was 
no loss of any kind. The problem was 
simply an incorrect reading caused by 
standing waves. 

If you think about it (or a moment. 



you'll realize that an RF-power meter is 
simply a forward-power VSWR indicator, 
with its own calibration adjustment and 
an RF- watts scale. Consider how such a 
device works. A sample of RF energy is 
picked off the center conductor of the 
transmission line by a probe that is inser- 
ted under the coaxial shield. It is then 
rectified and the resulting DC is passed 
through a calibration potentiometer to the 
meter indicator. If the meter's indication 
is to serve as the calibration for a VSWR 
meter, then the meter scale simply has a 
calibration mark and the calibration po- 
tentiometer is adjusted so the forward 
power causes the meter pointer to fall on 
that mark. If the same meter has a scale 
calibrated in RF watts, the potentiometer 
Is adjusted until the meter indicates either 
the calculated output, or the value indi- 
cated by a precision wattmeter when the 
transmitter is working into a dummy load. 
(Obviously, that is not intended to be a 
precision measurement, but a relatively 
accurate guide for a technician.) 

Now we are ready to tackle the question 
of what caused the apparent loss of power 
when the second transmitter was switched 
in. In reality, there was no loss; it was 
simply an incorrect meter reading caused 
by the standing waves on the transmission 
line. The RF power that was sensed by the 
meter was affected by standing waves at 
the location of the probe. 

Let's look at what we mean by that. If 
the line is fiat with almost a 1:1 VSWR. 
the current and voltage at any probe loca- 
tion along the line will be equal to any 
other location (excluding normal copper 
losses'). So that, regardless of where the 
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probe is located, it will always sense the 
same amount of RF and the meter calibra- 
tion would be valid anywhere along the 
line. But if there is any amount of mis- 
match, standing waves will be produced 
along the line and the RF sensed by the 
VSWR probe will depend on the magni- 
tude of the standing wave at the location of 
the probe. That's why there is a potenti- 
ometer for forward power calibration. 

But why wasn't the location or magni- 
tude of the standing wave the same when 
the transmitters were switched? Actually, 
in the old transmitter installation they 
were constant regardless of which trans- 
mitter was used. That's because the de- 
signers of the original installation used 
exactly one wavelength of transmission 
line between the transmitters and the 
coaxial selector-switch. Regardless of 
which transmitter was switched in, the 
transmission line length remained the 
same. By now you should have figured out 
the problem. If not. think about what hap- 
pens if there is any change in the length of 
the transmission line? Correct — the rela- 
tive magnitude, and possibly the position, 
of the standing waves can change. The 
probe, which formerly might have been 
located at a node, might now be on the 
peak of the standing wave, so that the RF 
sensed by the probe will not be the same 
and it will be necessary to re-adjust the 
calibration potentiometer for the correct 
power reading. 

Because of the new location of one 
transmitter, a low ceiling, and other such 
irreversible considerations, it was impos- 
sible to maintain equal lengths of trans- 
mission line (or multiples) between the 
transmitters and the selector switch, so 
the physical length of the line depended 
on the particular transmitter in use. That, 
in turn , affected the amount of RF sensed 
by the VSWR probe. Hence, the RF out- 
put power indication was incorrect when 
the transmitters were switched unless the 
meter was recalibrated. 

Now it might be logical to assume that 
there's real big trouble with the antenna 
system if a change in transmission line 
length can produce a variation of almost 
33% in output power measurement. Actu- 
ally, the system was very good — the mea- 
sured VSWR being a shade over 1. 1:1. 

Keep all of this in mind for the next 
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time you're working on a trans mi tier/ an- 
tenna installation and you get VSWR-de- 
rived output power values that you know 
are too good to be true, such as a 6-watt 
output from a CB rig with a 4-watt input. 
(Some people really believe, you can get 
more out than you put in.) Or. on the other 
side of the coin, if there's excess ivly low 
output power. Say for example, you're 
working on an HF or VHF transmitter 
rated for 100- watts RF output. Working 
into a dummy load you get that 100-watt 
output, but when working into a transmis- 
sion line you get considerably less. Sus- 
pect the location of the RF probe before 
you start fixing the transmitter. If possi- 
ble, connect a Vt- wave length section of 
transmission line between the transmitter 
and the output end of the transmission 
line. If the meter reading changes dras- 
tically you know the problem is caused by 
the location of the standing waves and 
requires changing the calibration of the 
meter or the location of the probe rather 
than a repair to the transmitter, R-E 
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processor as well as the system -contra I 
microprocessor to make sure all systems 
are go. If no fault is detected in any of the 
sub-systems, you can go ahead with the 
recording: if not. nothing happens. A mi- 
croprocessor is like a politician in many 
ways; however, you can trust them for one 
thing. They won't shake your hand and 
then go back to Washington and raise your 
taxesl R-E 
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LET'S TRY AGAIN 
When I disconnect the yoke on this 
Sony KV 9000 color TV, the sound comes 
on and the vertical sweep returns. Several 
things were suggested by you in the last 
letter but none helped. Could you try pol- 
ishing up the crystal ball again for me 
because I am up against a wail on this 
one. — J.A.H., Colorado Springs, CO 

Let's give it another go. You know, this 
may be a silly question to ask, but did you 
completely overrule the possibility of an 
intermittent short in the yoke winding? 
Shorted turns in the horizontal windings 
would load down the 17- and 20- volt sup- 
plies, which are scan derived. Those volt- 
age sources are used to power the audio 
and also vertical circuitry. A simple resis- 



9 reasons why 
the real pros 
prefer Endeco 
desoldering i 
irons 



1. Operates at 120v, 

40w. Idles at 20w 
for longer tip life 

3 Cool, 
unbreakable 
polycarbonate 
handle 

4. Exclusive 

bracket 

insures 

alignment, 

prevents 

damage 



2. Flexible, 
burn resistant 
Neoprene 
cord set ■ 




5. Safety light 
in handle 
tells when 

it's on 



7. Temperature 
control. 
Low, high 
or off 



• 8. Eight tip sizes. 
Comes with 
.053 I.D. 

9, Converts to soldering iron 
with Vi" shank type tip 

See your distributor or write . 



Enterprise Development Corp. 

5127E. 65th St • Indianapolis IN 46220 
PHONE (317) 251 1231 



CIRCLE 94 ON FREE INFORMATION CARD 



SEE YOUR DEALER TODAY 



FROM 




Tirestik'. 

•ANTENNAS 

• ACCESSORIES • 



HERE'S A TIP 
THAT'S PERFECT! 



AM/FM AUTO RADIO 



ANDCB 



'Firestik'n 



GOLDEN SERIES 



BARE-HANDS TUNABLE 

"NO TOOLS NEEDED" 

HIGH PERFORMANCE ANTENNAS 



ALSO ANTENNAS FOR 

CORDLESS TELEPHONES 

MONITOR SCANNERS 

Dealer & Distributor Inquiries Invited 
SEND FOR FREE CATALOG 



r^ 



Fireitlk AM inn I Compiny 
26M East AdamsPhoen.*, AZ 85034 



None _ 
Slrael- 

Cfty 



.Zip. 



Serving the CB ind 
Communication! Muriel Since 1962. 



5 YEAR REPLACEMENT WARRANTY 



CIRCLE 40 ON FREE INFORMATION CARD 



TRAIN AT HOME IN SPARE TIME! 
NO PREVIOUS EXPERIENCE NEEDED! 

LEARN HOW 

TO USE A 

COMPUTER 




FOR HOME OH BUSINESS! 

WHAT... WHEN... HOW 
Learn how and why a computer can help you. 
Learn to write your own computer programs. 
See how easy it Is to use different programs 
already available. See how they fit into your 
home or business operations. ..budgeting, real 
estate, bookkeeping, inventories, expenses, 
pricing, profit margins, investments, Interest, 
taxes, shopping lists, vacation planning, ad- 
dresses, phone numbers, routing.. .hundreds 
more including foreign languages, computer 
games and graphics. Never again be at the 
mercy of a so-called "computer expert." Know 
what really happens when you get a computer 
problem from a bank, store, loan company, oil 
company, utility or anyone else. You'll be able 
to talk their language. ..understand why and 
how things happen. ..be able to take the offen- 
sive when you're the victim of a computer error. 

EXPERTS SHOW YOU WHAT TO 00, 
HOW TO DO IT.. .TO MAKE YOUR LIFE EASIER 

Everything is -explained lit easy-to-undarstand lan- 
guage with plenty or examples. Step-by-step di- 
rections take you through basic computer program- 
ming. You learn everything you need to know to use 
the computer. Yog'il be able to understand computer 
experts and talk their language.. .storage, systems, 
terminals. ..you'll learn ii all and much, much mora. 

NOW. ALL THIS IN ONE C0URSEI 

• Computer Training • Computer Programming 

• Computer Applications • Computer Games 

Find out what you need to 

know about computer operations 

X^TIMEX COMPUTER 

/\ INCLUDED WITH 

\J YOUR TRAINING 

Plugs into any TV! 

SEND FOR 
FREE FACTS! 




COMPUTER TRAINING, Dept. DE034 
Scranton, Pennsylvania 18515 

Please rush me free facts and color brochure 
that tells how I can learn computer applica- 
tions, programming and operation at home In 
spare time. NO SALESMAN WILL CALL. 



Name 

Address 



.Age 



,3 



Crly/SUIl/Zlp. 



=J5 



107 



lance check of the coils will not suffice in 
the case of an intermittent short. Some 
sort of a "ringing" test should be done; 
that will tell you much more about the 
yoke's true quality. Good luck and keep us 
posted. 

HELPFUL HINT 

I never miss "Service Clinic" and have 
found your articles very helpful in my 
work. I also appreciate your printing of 
tips from readers. Here's one I dis- 
covered. 

Last fall, the video-detector diode in 
our old RCA CTC-17 went out. Not being 



able to find another. I ended up installing 
a new Schottky-barrier UHF diode which 
was available at a local Radio Shack store 
(catalog No.5082-2835). 

With the new diode in place, the picture 
came on with extremely high contrast 
and. although the P1V rating of the device 
is only 5 volts, a VTVM measured 18 volts 
across the detector output. Also, When 
the AGC was adjusted to obtain the nor- 
mal contrast range, the picture showed 
improved sharpness and saturation. 

I have tried that on other sets and their 
owners have remarked how much better 
their picture looked. Also, I have yet to 
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have any callbacks in regards to making 
that substitution. 



PICTURE SLIPS 
On a Zenith 12CB12ZX the problem is that 
the picture slips sideways. The horizontal 
tubes check good on a tube tester, i tried 
replacing Q404 (sync separator) and Q407 
(the horizontal-phase detector) without 
success. The voltage measurements 
around Q407 are: 10.6 volts at the collec- 
tor, - 9.42 volts at the base, and 1.04 volts 
at the emitter— R.S., Oklahoma City, OK 
The first thing 1 would do is change the 
6LN8. That failing, 1 would want to know 
why the voltages around Q407 are so far 
out of the ballpark. My schematic calls 
for 0.82 volts on the collector. The base is 
likewise far off. Resistance readings from 
the collector and base to ground, should 
be47K and I0K respectively. 

TUNER DRIFTS 

The tuner in my 13JC10 Zenith seems to 
drift and then go into a snowy picture. By 
switching the channel selector back and 
forth, you can lock the picture back in. The 
trouble is intermittent, t replaced the tuner 
twice, but the problem still exists. — 8.G., 
Shawnee, KS 

If one is available, a tuner subber could 
help a great deal on this one. If the picture 
is still unreliable, you should then look for 
an intermittent condition in the IF strip. If 
the problem disappears when you use the 
substitute tuner, you can focus on the 
tuner feeds. Monitor the B+ . AGC. and 
AFC terminals on the set's tuner and look 
tbrchanges. If you're still unsure, you can 
substitute these different feeds with ap- 
propriate external voltages. 

FAULTY TUNER 

I have a Sylvania E46 to repair. I think the 
tuner is bad. I can get channel 7 (some of 
the time) but no others. The channel-in- 
dicator readout works only sometimes, 
but even then, the numbers are wrong. I 
think the memory module will have to be 
replaced, but I know it's expensive. Can I 
tune the set to Channel 3 and use the 
cable box? How about using a solid state 
tuner from a discarded TV set?—SM, W. 
Palm Beach, FL 

A new memory module would no doubt 
solve all your problems, but you do have 
alternatives. If you inject a small variable 
voltage into the tuning voltage input to the 
tuner you should be able to scan through 
and stop at Channel 3. You can then mea- 
sure the voltage and duplicate it with a 
fixed voltage. Your readout will be inac- 
curate, but as you state in the rest of your 
letter, that doesn't matter. As for using an 
external tuner, sure. 1 made my own tuner 
subber with one 1 pulled out of a scrap set. 
The only factor that has to be watched 
carefully is the B + . AGC requirements 
are fairlv standard. R-E 
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VIDEO GENERATOR 



continued from page 139 




FIG. 11— SUGGESTED MOUNTING METHOD of the two boards is shown here in a photograph of the 
author's prototype. 
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FIG. 12— ONE HORIZONTAL LINE ol video 
should be seen at TP1 when the test generator is 
in the Ext mode. 



The inputs are connected via the same 
34 pin edge connector and consist of the 
audio input, three sync inputs for gen- 
locking, and nine RGB digital video in- 
puts. The audio input is used only for the 
RF-modulated output and can replace the 
generator's internal I500-Hz oscillator. 

There are various ways you might gen- 
lock the unit using the three sync inputs. 
The vertical and horizontal reset can be 
driven separately (you must use pulses of 
less than 800 ns duration). If you do that 
with the vertical-reset control high (or not 
connected) then the vertical timing is reset 
to the beginning of each field. If the verti- 
cal-reset control is "low" then the vertical 
timing is reset to the fifth vertical separa- 
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FIG, 13— THIS CIRCUIT can be used to allow 
gen-locking from a source of composite sync 
(LS-TTL level). 

tion pulse. That allows it to act like a 
conventional integrated sync-separator 
circuit. 

Another possibility is to use a circuit 
such as shown in Fig. 13. That allows gen- 
locking from a source of composite sync 
(at LS-TTL levels). It should be noted that 
those schemes will lock the scanning lim- 
ing but not the chrominance oscillator: 
color can still be produced, however. 

One of the more intriguing capabilities 
of the test generator is its ability to accept 
digital RGB data, format the data with the 
proper sync signals, and then output the 
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data. The possibilities range from the 
creation of other simple test patterns, to 
interfacing with a microcomputer for the 
production of dynamic video color imag- 
ery for computer games, interactive learn- 
ing, etc. 

Table 3 lists the digital inputs that can 
be used to produce blank rasters for sever- 
al colors. Note that each primary color 
(red. green, and blue) has three inputs, 
and thus. 2- 1 = 8 input levels. Other col- 
ors (a total of 512) are possible. 

As a simple example, suppose you 
wish to have the signal generator provide 
a solid red raster (perhaps for adjusting 
receiver purity). Simply connect the three 
red inputs (RLSB, R.*RMSB) high, and 
the six green and blue inputs low. Now 
when the generator is in the EXT mode, it 
supplies a composite-video signal with a 
constant red image. 

For complicated applications involving 
computer control you must choose be- 
tween two general approaches. In the first 
method, the signal generator acts as the 
master timing source and the computer 
software synchronizes to the vertical- and 
horizontal- drive signals. In the second 
approach, the computer is the master 
clock and provides sync and reset signals 
to the signal generator in addition to the 
RGB data. R-E 
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For more details use the free 
information card inside the back cover 



COMPUTING SYSTEM FUNDAMENTALS, 
by Kenneth J. Danhof & Carol L. Smith; 
Addison-Wesley Publishing Company, 
Inc., South Street, Reading, MA D18S7; 6'A 

>: 9 ; .- inches; 323 pages, including appen- 
dices, bibliography, and index; hard- 
cover; $26.95. 

Intended as a textbook for an introductory 
course on computer organization and sys- 
tems at the sophomore or junior level, this 
book assumes that the reader has had a first 
course in programming with a high-level lan- 
guage such as FORTRAN or PL/1 . 

The course presented here is structured in 
terms of programming "levels" and four "mod- 
ules" support the development The first Mod- 
ule (chapters 1-5) introduces the specific 
microcomputers that will be studied: the 
Motorola 6800 and the Intel 8085. Here the 
student is taken from the machine-language 
level to the assembly- language level. 

Module II (chapters 6 and 7) is an introduc- 
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tion to system I/O programming. Module III 
(chapters 8, 9, and 10) introduces students to 
the high-level programming language: PL'M, 
and Module IV (chapters 11 and 12) contains 
a discussion of interrupt I/O and some of the 
many applications areas of microprocessors. 
The course presupposes a rather modest 
laboratory, which includes the microcompu- 
ters themselves (at least one which has an 
extended memory) and a terminal. 
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TELEMETRY COMPUTER SYSTEMS, An 
Introduction, by O.J. Strock; Prentice-Hall, 
Inc., Englewood Cliffs, NJ 07632; 366 
pages, including appendicies, glossary, 
and index: 7% x 10% inches; hardcover; 
$49.95. 

This book was prepared as a textbook for 
two-day classes that the author has pre- 
sented at more than a dozen locations in 
North America and Asia. It is the first of its 
kind to explain telemetry technology from a 
systems-development perspective; docu- 
ment theory with concrete, substantive exam- 
ples presented through application analysis; 
give practical theory and application of the 
dedicated microcomputer in telemetry use, 
and show uniquely derived computer soft- 
ware in the real-time system. 

This work is an overview of both theory and 
practice, and is especially keyed to the infor- 
mation needs of persons directly involved in 
procurement and application of today's tele- 
metry systems. 
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LEARNING AND TEACHING WITH COM- 
PUTERS, Artificial Intelligence in Educa- 
tion, by Tim O'Shea and John Self; A 
Spectrum Book, Prentice-Hall, Inc., En- 
glewood Cliffs, NJ 07632; 307 pages, in- 
cluding glossary, acronymography, bibli- 
ograhy. acknowledgements, and index; 6 
x 9% inches; softcover, $12.95 (also avail- 
able in hardcover, $18.95). 

This book gives educators and students a 
balanced view of what has already been 
achieved in computer-assisted learning, to- 
gether with a description of research that is 
likely to affect the role of computers in tomor- 
row's education. 

The author's main conclusion is that, by 
taking account of the nature of artificial intel- 
ligence, the designers of educational com- 
puter systems may provide facilities that are 
considerably more sophisticated than those 
available today. 

Blackboards and chalk may soon by re- 
placed by visual-display units. This book will 
be valuable for all teachers and parents who 
want to adapt quickly and successfully to the 
new opportunities opened up by computer- 
assisted learning. R-E 
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MINIATURE HW 5% CARBON FILM RE- 
SISTORS offer superior overall performance 
characteristics compared to carbon composi- 
tion resistors - at significant cost savings! EIA 
color coding. 1 ohm thru 10 megohm, $3.75 
per hundred per value. Mastercard, Visa, 
American Express, accepted. Please add 
$2,00 for shipping. California residents add 
6% Sales Tax. No C.O.D. ACORN INDUS- 
TRIAL ELECTRONICS P.O. Box 10846, 
SANTA ANA Ca. 92711. 1300-D E. Edinger 
Ave., Santa Ana, Ca. 92705. (714) 
547-8424. 
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ONE MAN CRT FACTORY, easy operation. 
Process new or rebuild old CRT's for tv's, 
bus. machines, monitors, scopes, etc. 
Color, b&w. 20mm, foreign or domestic. 
3x6 ft. space required. Profits??? Average 
CRT rebuilding cost — $5. Sell for $100 = 
$95 profit; X 5 CRT's = $475 daily: x 5 
days = $2375 weekly profit. Higher profits 
outside U.S.A. Investigate this opportunity 
today. We service the entire world. Write 
or call: CRT Factory, 1909 Louise St., 
Crystal Lake, II. 60014, (815) 459-0666. 
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CA28 UNIVERSAL CRT ADAPTER— Now 

you can use your CRT Tester Restorer. Re- 
juvenator on all 2500 Color CRT Types. No 
need to buy a new tester! Use the functions of 
your present tester on any Color CRT listed 
from 9" to 26". including foreign types. 
Checks: Quint rex, InLine, Trinitrons, Tri- Po- 
tential, Pinless. Japanese & European. Re- 
places over 50 Adapters & guaranteed for all 
Makes/Models of CRT Testers. Instructions & 
Obsolescence proof perpetual Set-up Man- 
ual included. Check/Money Order/Vis a/ Mas- 
tercard,' COD. $61.95 + $2.00 P&H. To order 
call 1-800-331-9658, (OK 918 68 2 4286) 
DANDY MFG. COMPANY, 1313 N. MAIN ST., 
MUSKOGEE, OK 74401. remin-1024. 
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TS-1 AUDIO TEST SET — $269. 'As re- 
viewed in Nov '83 RADIO ELECTRONICS. 
Low Distortion Sine Wave Oscillator: Less 
than 0.3% THD 20 Hz to 20 kHz. =0.1 dB 
Flat. Frequency Counter: 1 Hz to 9999 Hz 
autoranging to 10.00 kHz to 99.99 kHz. dB 
Meter: ± 0.1 dB 20 Hz to 20 kHz «■ dBV, ± 1 
dB -50 dBV to +20 dBV 3 Precision audio 
test instruments in one compact (2 lbs), easy 
to use package. Great for troubleshooting, 
field service, and tape recorder alignment. 
The 87 page user's manual can also be pur- 
chased separately for $3. Call or write: 
PHOENIX SYSTEMS, INC., 91 Elm Street, 
Manchester, Ct, 06040. (203) 643-4484. 
M/C and VISA accepted, remin-1021 
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MAE-3, YAGI MICROWAVE ANTENNA — 
High quality up to 60 dB gain 1.9-2.5 GHZ-50 
mile range possible clear TV picture, pre as- 
sembled probe with down converter, 
1.9-2.5GHZ. power supply and RF amplifier. 
1.9-2.5GH2, 30dB gain, with co-ax cable in- 
cluded. AH mounting hardware, for fast and 
easy installation. Special $89.95. Available 
by phone or mail order only. Check or money 
order, 5% Shipping and Handling on all or- 
ders. KASHIWAG1 ELECTRONICS CORP., 
3555 So. Highiand Suite 14 Las Vegas, Ne- 
vada 89103, 702-367-1241. remin -1020. 
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SHEET METAL WORKER— The 24" TRIOK 
is a Press Brake, Shear and Slip-roll ma- 
chine-perfect for research and development 
or maintenance shops. Over a thousand ma- 
chines world wide in little to the largest com- 
panies. For free literature on this and our 
other sheet metal working machines contact: 
PACIFIC ONE CORPORATION, 513 Superi- 
or Ave. Suite K402, Newport Beach, CA 
92663, (714) 645-5962. remin-1025, 
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VIDEO 
SCRAMBLING 
TICHNIQUES 



STATIEX 



®10 5 OHM. CM 



SUBSCRIPTION TV MANUAL. This infor- 
mation packed book details the methods 
used by subscription TV companies to 
scramble and descramble video signals. 
Covers the Sinewave, Gated Pulse. SSAVI 
system, and the methods used by most cable 
companies. Includes circuit schematics, the- 
ory, and trouble shooting hints. Only $12.95 
plus $1.50 first class P&H. Info $2.00, refun- 
dable. RANDOM ACCESS, Box 41770-R, 
Phoenix, AZ 85080. remin-ioos 



50, -/m 2 




1 mm 



80, -/m 2 



2 mm 



STATI-EX ■ High wear and solder heat resis- 
tant anti-static bench cover. Can be cut with 
scissors to needed size. Priced under $3.50 
per sq. ft. Stati-Ex" mat 1m x in x 1mm 
thick $39.00. Free sample. SOLDER AB- 
SORBING TECHNOLOGY, INC., South End 
Bridge Circle, Agawam, MA 01001. Toll free 
#1-800-628-8862. remin-io23 
circle 14 on free information cahd 



SATELLITE CONTROL CABLE— NEMAL 
ELECTRONICS has designed a new series 
of combination cables for TVRO installations. 
These cables provide all necessary wires for 
signal, motor and receiver power and sense 
circuits together in one direct burial jacket. 
TYPE-1 RG-59 + 9 conductor (2-1 Bgu) 
$495 1000'. TYPE-2 RG-59 + 11 conductor 
(2-1 2gu) $889 1000'. TYPE-3 dual RG-59 + 
11 conductor (2-12gu) $879'1000', all made 
with milspec RG59, 96% copper shield. 
tinned drain wires. Over 500 types of cable, 
connectors, SMATV products in stock. Autho- 
rized distributor Kings-Amphenol-Columbia. 
NEMAL ELECTRONICS Inc., 12240 N.E. 
14th Ave., N. Miami, FL 33161 (305) 
893-3924. remin-1022 
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DESCRAMBLER 
PASTS 

We stock the exact parts and PC Board for 

Radio Electromc's February Article on building 

your own Cable TV Descrambler. 

#701 PARTS PACKAGE , $29.95 

Includes all resistors, capacitors, diodes, transistors, 

integrated circuits, coil; and IF transformers 

(BKAH-K5552AXX) 

#702 PC BOARD $16.95 

Etched and drilled silk-screened PC Board as shown 
in article 

BOTH #701 fit #702 $39.00 

Add $2.50 Postage S Handling 



Orders only t-617-33 9-5372 

IftU 
CLECTROfllCSJflC. 

P. . Box 52 
Cumberland, Rl 02864 
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NEW LIT 



For more details use the free 
information card inside the back cover 



COMPUTERS, How to Buy a Home Comput- 
er, is a 50-page book organized in the form of 
11 step-by step practical questions. 1. What 
do I want my computer to do? 2. What soft- 
ware programs do I want? 3. How do the 
computers compare? 4. How much memory 
does the software need? 5. Should I buy cas- 
settes, cartridges, or diskettes? 6. What kind 
of keyboard will I like? 7. What kind of display 
do I want? 8. Do I need a printer? 9. What 
other peripherals should I consider? 10. 
What's my budget? 11 . Do I want to program? 
The booklet provides fill-in-the-blank ques- 
tions that the consumer should ask about 
each software package and computer, as well 
as a convenient budget form for planning ex- 
penditures. Consumers can obtain a free 
copy by sending a5x7 inch (or larger) self- 
addressed envelope with 54 cents postage 
to: Electronic Industries Association/Con- 
sumer Electronics Group, PO Box 19100, 
Washington, DC 20036. 

IC's, Product Reliability Report, is 24 pages 
on coated paper, 8Vt x 11 inches, and deals 
with reliability programs instituted by Preci- 
sion Monolithics, Inc., for its linear circuits. 

Covered in the report are device and pack- 
age reliability monitor programs; data analy- 
sis; temperature accelerated life testing 
programs; PMI assigned activation energies, 
and failure mechanisms with failure-rate cal- 
culations. The brochure is free from Preci- 
sion Monolithics, Incorporated, 1500 
Space Park Drive, Santa Clara, CA 95050. 
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TEST INSTRUMENTS, short-form catalog is 
a 6- page color brochure, 8'/z x 11 inches, that 
covers signal generators, modulation meters, 
mobile radio test sets, white-noise test sets, 
spectrum analyzers, broadcast test systems, 
PCM & digital test sets, Eddystone receivers 
and microwave products, with photographs 
and specifications. Free from Marconi In- 
struments, 100 Stonehurst Ct, Northvale, 
NJ 07647. 
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PACKAGING catalog is 68 pages, and 
describes 920 electronic-packaging, bread- 
boarding, and prototyping items. Special sec- 
tions are devoted to circuit boards, racks and 
cages, connectors, terminals, accessories, 
tools, and breadboarding equipment. 

A 21 -page section covers microcomputer 
prototyping boards for VME-bus, S-100. STD, 
Multi-Bus, IBM-PC, Exorcisor, Apple II, DEC, 
and TI980 systems. There are a number of 
general-purpose boards, in a wide variety of 
sizes. The drilled boards have several power 
and ground-plane patterns, along with pad 
arrangements that accommodate both sol- 
dered or wire-wrapped connections. Also in- 



cluded are mother-boards for S-100, STD, 
and Multi-Bus systems. 

Another section describes 57 card racks 
and cases in a wide variety of sizes and con- 
figurations. The catalog is free upon re- 
quest.— Vector Electronic Company, 12460 
Gladstone Avenue, Sylmar, CA 91342. 
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TEST EQUIPMENT brochure, is four 
color, eight pages, and describes Hewlett- 
Packard's family of RF signal generators. In- 
cluded are selection guides based on both 
applications and specifications for each of the 
programmable and manually-tuned genera- 
tors, and a spectral -purity-corn pari son graph. 
Free upon request.— Hewlett-Packard, 
3000 Hanover Street. Palo Alto, CA 94305. 
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ELECTRONICS EQUIPMENT and products 
catalog is 55 pages, two-color, and features 
computers, microcomputer components, in- 
tegrated circuits, crystals, rectifiers, diodes, 
transistors, heat sinks, capacitors, resistors, 
multitesters. meters, LED and LCD readouts, 
kits, amplifiers, and many special items. Free 
upon request. — Formula International, Inc., 
12603 Crenshaw Boulevard, Hawthorne, CA 
90250. 
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TOOLS catalog is 145 pages and features 
tools and equipment for electronics and tele- 
communications manufacturing, field ser- 
vice, and labs, as well as schools and 
hobbyists. The large, full-color, glossy cata-' 
log is divided into nine sections, covering a 
complete line of wire-w rapping tools, wire and 
cable, assembly products and aids of various 
types, including wire-wrapping machines and 
support systems. There is also a line of low- 
cost tools and products especially for educa- 
tional and home use. Free upon request, — 
OK Industries, Inc., 3455 Conner Street, 
Bronx, NY 10475. 
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TEST-EQUIPMENT catalog is two-color 
and features an entire line of test equipment, 
including oscilloscopes, analog and digital 
multimeters, power meters, insulation test- 
ers, indicating devices, and accessory items. 
Each item is accompanied by a list of its fea- 
tures, full specifications, packaging informa- 
tion, optional accessories, and black-and- 
white photograph. An alpha/ numerical chart 
aids in locating any of the over 165 items in 
the catalog by model number. There is also a 
complete listing and description of every ac- 
cessory item. Free upon request. — A.W. 
Sperry Instruments, Inc., 245 Marcus Bou- 
levard, Hauppauge, NY 11788. R-E 
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DRAWING BOARD 



continued from page 40 



and since it's the last output in the chain, 
we're connecting it back to the data input 
of the IC. Remember that we have to make 
sure that the incoming data at the clock 
input is constantly recirculated around 
and around the daisy-chained flip-flops in 
the 4018. Any change in the input data to 
the IC has to be fed into it at the clock 
input and not the data input. All that we're 
using the data input for is to make sure 
that whatever we feed into the 4018 stays 
there. 
Losing the q s output means that we 
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output waveform) the top only remains for 
two incoming clock periods instead of 
three, as it did in Fig. 2-b. That not only 
helps us fit the crest of the sinewave but 
gives the rise and fall on either side a 
better shape making the fit even better. Of 
course, as we've seen over and over again, 
you can't get something for nothing and 
we're paying a price here as well. Let's 
not forget that while we may have an easi- 
er time fitting the curve, we've lost one of 
the outputs and consequently our resolu- 
tion has su tiered. But, as with so many 
other things, trade-offs are the name of 
the game in electronics as well. 

Picking the ideal resistor values to give 
us the best approximation of a sinewave 
involves a lot of math. The principle be- 
hind the whole thing, however, isn't really 
that hard to visualize. Figure 4 gives us a 
graphic representation of the problem. 
What we're looking at there is the iirst 180 
degrees of the sinewave. Tie generating 
of the sinewave means that all of the out- 
puts are going to come into play during 
each half of the full-cycle. Take another 
look at Fig. I, you'll see that the sequen- 
tial rise and fall of the flip-flop outputs 
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don't use it to generate the sinewave but 
we still need it to recirculate the data. The 
result of eliminating that output is shown 
in Fig. 3: There have been two changes, 
the one we expected and one that's just 
one of those lucky breaks. The most ob- 
vious change is the flattening at the top of 
the waveform. That's what we expected 
and isn't really any great surprise. We've 
overlaid the output waveform with a sine- 
wave again and you can see that it is a 
better fit than we got earlier in Fig. 2-b. 
Even though the drawing of the sinewave 
is crude, you can see that it's going to be a 
much better fit. 

The second change isn't quite as ob- 
vious because the drawings aren't exactly 
to scale. Since we've lost one of the out- 
puts (the one that produced the top of the 



determine the shape of the summed wave- 
form. Because each of the outputs is out 
of phase (or delayed) by exactly one in- 
coming clock pulse, each of the outputs 
controls the amplitude of the output wave- 
form at 45 degree (or 180/4} intervals. 
(We're dividing by four instead of five 
because the y^ output is not being used. 
Even though we're allowing for the time it 
takes to change state, it adds nothing to 
the amplitude of the output waveform.) 

Finding the correct resistor values, 
therefore, means a bit of trigonometry and 
some more analysis. Don't be put off by 
the math: it's not all that difficult and 
understanding it only involves common 
sense and curiosity — two very important 
tools for anyone who wants to be involved 
in electronics. R-E 



HOBBY CORNER 



continued from page 97 



transistor cheeking. I recommend the 
methods in this order: 1 1 commercial test- 
er/test circuit; 2) substitution; 3) multime- 
ter. The multimeter method should be 
considered only as an emergency mea- 
sure — that's because it does not work with 
all transistors. 

Cat-birds 

Leroy Jack (NE) needs some ideas on 
how to protect birds from his cats. It 
seems that they particularly relish wrens 
and Leroy wants to give the birds more of 
an even chance. He says that he has tried 
attaching bells to the cat's collars but that 
has produced only limited success. He 
wonders about putting a small audio os- 
cillator on those collars. 

Sure, you could do that, Leroy. but bat- 
tery weight could be a problem if the os- 
cillator is to operate very long. We would 
be more inclined to use a little 3909 
IC — usually referred to as an "LED flash- 
er." 




FIG. 6 

if you put the 3909 in the circuit shown 
in Fig. 6. you can get sound with a low 
current requirement. We're not sure as to 
what kind of sound will be most effective 
in this application. Probably an occasion- 
al "click" will work as well as anything 
else. That is what you will get from the 
circuit shown. Other frequencies can be 
generated by varying the value of potenti- 
ometer and the capacitor. 

That's all we have room for this time. 
Hang in there — your question may be 
coming up next month. 

By the way. you may be wondering how 
the questions are chosen for answering 
here in the column. What 1 try to do is to 
select those questions that will be of the 
greatest interest to the greatest number of 
readers. That depends on the subject to 
the question and the range of the possible 
applications of the answer. 

I am sure that you know that your ques- 
tions are appreciated by all of us. Keep ^^ 
them coming. Oh ves. you don't have to tj 
wait until you have a question before you p 
write — I'll be glad to sec your comments ^ 
and suggestions, too. R-E 2 
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MARKET CENTER 



FOR SALE 



CABLE TV SECRETS— the outlaw publication the 
cable companies tried to ban. HBO. Movie Channel. 
Showtime, descramblers, converters, etc. Sup- 
pliers list included. Send $8.95 to CABLE FACTS. 
Box 711 -R, Fataskala. OH 43062 

RESISTORS ^&»W5%C.F, 3 cents. 1%M.F. All 
values. No minimums. Volume discounts. Write JR 
INDUSTRIES, 5834-B Swancreek. Toledo. OH 
43614. 

SCANNER monitor accessories — kits and factory 
assembled, Free catalog. CAPRI ELECTRONICS, 

Route 1R, Canon, GA 30520. 

ALARM! VIC 20,54 CoCo Sinclair become 
S1 000.00 burglar lire system. Cassette, documenta- 
tion (specify microprocessor) S29.00. Catalog 
£2.00 refundable. SKIDMORE'S H'N'S, PO Box 
5097, Greensboro, NC 27403 Auto dialer with tele- 
phone book program $49.00 Commodore, Sinclair. 

DESCRAMBLERS for down converters, high gain. 
Send £1.00. RB ELECTRONICS, PO Box 643, Ka- 
lamazoo, Ml 49005. 

PICTURE ftyer lists quality electronics surplus at 
low prices. Since 1970. Send for the last 3 issues. 
STAR-TRONICS, Box 683, McMinnville, OR 97128. 




C*jta ipnd radjr psw aad dsvcH to rwd wf your ctoce of whec t 
pfTHntigt of ycr (m* spMd <rtwn in urtemabc mod* jiNirnp4* : Your 
iptM, TSmpti, mm mak m ibr75», !(w(HI>pl«v«cJ - 57 mph|, « 
ihi ap»fl [fk3*you dtsi in wtwo m rruwii* mod*. Tmwmu only ir> tf» 
pmenoeijisoSHjfMi'.o'tynnniMiovwr'.tlt opMKMon both X and 
K lanoi. WARNING: Thu (Met OHcntHd hi ins tuntun la not MgdKr 
jm against potica radar, and w na FCC approwrj, 
Forramptoti ItoaiLne and plan pactaoa. und Sh 95 to- 

Phlllipo Instrument Peaign Co. inc. 

9560 SW Ba/our Blvd.. Suiw *IOfl S 

Portland. Oregon 97219 



THE Intelligence Library— Restricted technical in- 
formation & books on electronic surveillance, sur- 
veillance-device schematics, lock-pic king, in- 
vestigation, weapons, identification docu- 
ments, covert sciences, etc. The best selection 
available. Free brochures. MENTOR, (Dept. Z). 
135-53 No. Blvd.. Flushing. NY 11354. 



To run your own classified ad, put one word on each of the lines below and send this form along with your check 
for S2.15 per word (minimum 15 words] to: 

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

ORDER FORM 
PLEASE INDICATE In which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge ol $20.00. 
( ) Plans/Kits { ) Business Opportunities ( ) For Sale 
( ) Education/Instruction ( ) Wanted ( ) Satellite Television 
1 ) 

Special Category: S20.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 
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PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 

CLASSIFIED COMMERCIAL RATE lor firms Or individuals offering comercia! products or services). 

S2.15 per word prepaid (no charge for zip code).. .MINIMUM 15 WORDS. 5% discount for 6 issues, 

10% for 12 issues within one year, if prepaid. 

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) SI. 50 per word 

prepaid. ..no minimum. 

ONLY FIRST WORD AND NAME set in bold caps. Additional boldface [not available as all caps) at 20c, 

per word. All copy subject to publishers approval. ADVERTISEMENTS USING P.O. BOX ADDRESS 

WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT 

ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 20th of the third month preceding 

the date of the issue (i.e.. August issue closes May 20th). When normal closing date falls on Saturday, 

Sunday, or a holiday, issue closes on preceding working day. 



ORGAN & PIANO KITS 



ALPHA DX 300 
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For Free Sound Info 
Call 1-800-233-3865 
or write WERSI USA 
M 8 P.O. Box5318 
Lancaster, PA 1 7601 



LATEST bug -detection equipment for home or of- 
fice. Literature. S1 .00. CLIFTON, Box220-X, Miami, 
FL 33168. 

MILITARY communications radios: CPRC-26 Ca- 
nadian field radio, compact size, transceives 42-54 
MHz FM, 6 channels, with battery box, antenna, one 
crystal: $19.50. 2'£37.50 good condition. PRC-510 
backpack radio (Canadian version of U.S. PRC-10), 
transceives 38-54 MHz FM continuous tuning, with 
headset, battery box: $39.50. 2/S77.50. ARC-27 
aircraft guard receiver, 220-250 MHz AM single 
channel: $12.50 mint, R-108 receiver, 20-28 Mlfz 
FM: £27.50 mint. 45-day replacement guarantee. 
Schematics included. Add SS'unit shipping. BAY- 
TRONICS, Dept. RE. Box 591, Sandusky, OH 
44870. 

CABLE TV equipment, notch filters lor "beeping" 
channels. Information $1.00, GOLDCOAST, PO 
Box 63 6025 RE, Margate, FL 33063. 

FORTY-nine educational electronics kits with 
self-learning project manual. Details $2.00 refunda- 
ble with order. TRIANGLE ELECTRONICS, 89 
Arkay Drive, Hauppauge, NY 11788. 

RF parts 'Motorola transistors. MRF454 $16.50. 
MRF455 £13.50. Catalog available. RF PARTS CO., 
1320 Grand, San Marcos. CA 92069. (619) 744- 
0720. 

UP to £500.00 per month. Sell computer software in 
your home. Write to: COMPUTER SERVICES, PO 

Box 7748, Tucson. AZ 85725. 

CORDLESS-telephone owners Increase range. 
Reduce static. Simple add on. Details £1.00. 
PHONES, PO Box 273, Mesa, AZ 85201. 

CABLE-TV products Jerrold, Hamlin, and Oak con- 
verters. Sand $3.00 for information. ADDITIONAL 
OUTLET CORP., 111 E, Commercial Blvd., Ft. 
Lauderdale, FL 33334. 

UNUSUAL surplus items — low prices — guaranteed 
quality —free flyer. ELECTRONIX LTD, 3214 Soulh 
Norton, Sioux Falls, SD 57105. 

ELECTRONIC touch light control pad. Free bro- 
chure. EXOTIC ELECTRONIC IDEAS, PO Box 
446. Lake Bluff. IL 60044. 

RECONDITIONED test equipment, £1.00 for cata- 
log. JAMES WALTER TEST EQUIPMENT, 2697 
Nickel, San Pablo. CA 94806. 

7,000,000 tubes, 6000 different types. World's 
largest inventory. Free catalog. UNITY ELEC- 
TRONICS, Dept R, PO Box 213. Elizabeth, NJ 
07206. 
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MICROPROCESSORS 



RAM UP-GRADES 

64K D RAM (4164-200nS) 

9 pes for $ 50 00 

16K D RAM (4116-200nS) 

8 pcsfor s 12 95 



REPEAT OF SELL-OUT 

58 Key Unencoded Keyboard 




en. 



TTMs It ■ ngw is Key lormmal Keyboard 
m&xibcturod by A mqor muK^sclurar II la 
uncodod mlh SPST koya WMtKhtd to any 
PC board SdKj notdoeEMiDcbajomoa- 



I'm". 

Unencoded 
Key Pad 

15 koy Knypad wwti 
l -10 toys and 1Mb, r«- 

tun,H(:H«nd(.| 



% 



UV "EPROM" 

ERASER 

Model 
DE-4 
iggss 

Htfd» 4 EPROM's 




Modol S-52T 



$325.00 



CORCOM FILTER 

^t ^_^ Popular 

■ V CORCOM 
■V Filter 



6 3 Tip* 



Lmfl Cord Add 



S^BS 



STEPPER MOTOR 




Op»ra(9* Oy applying 
12VDC « one direction 
and Ihan ravening 
pdirity [at iquire 
WAVE}. Uies 12V0C. 
Ciocl*. Wui Rotation, 
Rated 3 ftPM it 4 
P. PS. wtlha 5 dflgmff 
stepping ftnflto 

S 3 95 



ACP Price 
10 for S34.95 



RS232 
SIGNAL TESTER 

COEX AS232 
LIME TESTER 

|7J LEO in*CiUMI 

0^4* 

Other Styles Also Available 




CONNECTORS 



DB25P (RS232) 92.9.5 

PB255 Ffbmtbr 3.25 

Hcod 149 

5<rt wEn Hood. Sam 6.95 

55 50 ST. Apt** IK 

26 50 WW Appfc 4.95 

2 ST, IBM 4.95 

31 D? WW i EM 5.95 

MlfflWW, S-100Conrwct« 4.95 

50 iQOST, S-T00 CwwHxtor IB 



SWITCHER 
SPECIAL 



- ■*i:ifl*M;i^>]ll3:3i 



6845 514 75 

6AEM5 17.50 

6H47 11.50 

HCH6HBSP 15.75 

MC1372 9.75 

TMS991B 39.95 



by ASTEC 

Qngtnaliy designed far ttie Apple III 

-5 6 25A um J 

* 12 in 2 5A 
-12*i 30A 



5 49 



95 



MISC. HI-TECH 



8275 
7220 

COM5027 
COM5Q37 

•3545 



53+96 
49 50 
17.55 
22.00 
30 95 
81.50 



l'Mf.T.W«l'IMiiBE 



OAC01 

DACOfl 

DAC1Q0 

DAC0600 

DACOBOO 

DAC1Q20 

DAC1022 

F97C3 



S5 06 

7.50 
750 
•105 
2.05 
695 
595 
J 95 



ADC3B0D <- ' 5 25 

ADCO80+ 395 

ADC06O9 4 95 

ADCOfllf 4 95 

MC347TJ 4 95 

1 4MLC 1 50 

i'lDELS 2.96 

DACHSex E 35 



DISK SUPPORT 



MM574QAAC 9 95 
AYS3976 1375 
AY5 360O 13.75 
UPD7201 29 05 
ULrM2003 £25 

WE STOCK 74HC * 74C CHOS 



33*1 FIFO $4 75 
2513-O01UC 9.50 

2S13-002LG SMI 
71D7CFL T1 50 



1691 Sis 35 

t771 1&DQ 

1791 2295 

1.-93 2595 

1795 2795 

44 50 



21*3 



2791 549 50 

2793 49 50 

2795 55 50 

2797 54.50 

60*3 3150 

9272 24.00 



1695 UP0766A 36 00 



MM 5359 


53 50 


MM53174 


510 95 


MM561G7 1195 


M5M5832 


3 95 


H»M«ili! 


■ 


1000 


510.95 


HOOD 


£1095 


T9+3Z 


10.95 


10 000 


tan 


2.000 


1095 


12 000 


10 35 


4,000 


1095 


IfiOCO 


1095 


5.000 


1094 


18432 


10 95 


sjom 


1095 


19650ft 


10 05 



10 95 20 000 



S3 SO MC3340 51 95 

5 90 SG01Vf*«< 30.95 

I 76489 B SO DTiOM 

IAY3B910 895 Dpi**" 54,95 

IAY36912 13 50 MM£4104 14.95 



I0 9S 22 1134 10 95 



UP.N2IF 15 75 24PIN21F $7 06 

18PIN21F 5» 28PIN21F 9 50 

15P1N21F 7 75 WPIN21F 10 75 

20PIN21 F 7 95 B4PIN21 F 1 995 




IH 


B?M 


1MB 


IH 


2-m 


3 i 


m 


I4KH 


l >-, 


1FH 


;*oo 


3 '.-: 


ISO 




|4J9 


471 




II H 


1T» 


wane 


WH 


2»*b 


»» 


I«jH 


MH 


IBS 


1 1 1 


»H 


nca-i 


■G50 


•4H 


2*01 


|L»] 


34H 


2S01A 


n H 



WE STOCK IH DEPTH 
CALL FOR VOLUME PRICING 



LM301CN 
LU3CMH 
LH305H 
LM308M 

LM307CM 
l_M30flCH 



wnt 



1425 273? |475 

3J AS 3?3i-za6 8» 

TfH 4*5, 273? £W tK 

ITIt 315 2732A4 C 75 

:;■!■■■ siTA r.32A ire 

■FUS3T1G T» J7KAJ '5« 

TVS»1I 325 27«4 (75 
TW5M3J 171 



3144250 fl 7% 

77« rM :{« 

»TE4 «» 

HTM tlH 

371 M 3T» 

3309AO 14 50 

UMQ i3JQ 



STATIC RAMS 



E«01 92,75 

2102-1 .» 

2l02t-4 1 29 

Zt02Lr2 1,49 

2H1 2 75 

2112 299 

2114 1.49 

2114L-2 IBS 



2147 S4.79 

2016-200 4.95 

3019-150 6.95 

2018^100 6.95 

4044-4 3.96 

4044-2 6 50 

41 IB 9.50 

5514 3 50 



5516 S1 1.95 

fJliQ-J 4 05 

ane-2 b?5 

8118LP-4 590 
61I0LP2 1005 

£9t32 32 » 
1*16264 47.50 
6167 90S 



DYNAM C RAMS 



LM310CN 

LM311DCN 

i '.'':■>■ 

LW317T 

LU3ic'JN 

1.M31BNH 

LM320K-X)(* 

LM320T-XX" 

LM320H-XX' 

l*fi23K 

LM32<H 

LM337K 

1M338K 

IM339N 

LM34JDK-JOC 

U4340T.Jt3T 

LM340H-X>;' 

LM3+4H 

iM34BH 

tM350K 

LM356CN 

LM360N 

1.M372N 

(JM376N 

LM377N 

LM390CNN 

LM3ftlN 

LM3$3T 



1.75 
i.TO 
149 
125 
1.35 
1.39 



1.75 

125 
12S 
1.95 
1.20 
5.60 



375 
275 

1 25 



LM1414H 

LM145BCNN 

MC145SM 

MC:-JS3N 

\MU l-:-*.' 

LM1566W 

tWlfl20H 

LM1B5DM 

LM19B9N 

LM21I1N 

UU2900M 

UM29QIH 

LM2SI7M 

CA3013T 

CA30I3T 

CA3021T 

CA3023T 

CA3035T 

CA3039T 

CA3049N 

LM3053W 

CA3O50M 

C*30WN 

CA3M2N 



250 
295 

219 

■ Dj 
3 49 
2» 
2.75 

■ 29 
i 25 
I *g 
3.19 
3.19 
495 



MK4027 
UPD410 

UPD411 
UM52JW 

MMS290 
MM52U3 



51,85 
6 35 
49-5 
2.95. 
149 



MC&B05 

TME4164.15 

41256 



595 

6.75 
8.50 

D 50 
79 05 



WE STOCK MOST OBSOLETE RAMS. 
CALL FOR YOUR HARD TO FIND PARTS, 



LM337N 

LM390N 

NEUIV'T 

HES55V 

HE556N 

NE561T 

NESG6NH 

HE5&6HV 

NE567VH 



8000 SUPPORT 



5155. 
9155 
9202 

8203 
££05 
6212 
9214 

92i a. 

3224 
S226 



$9 95 
995 
23-50 
3S.50 
325 
199 
4 50 
1.95 
220 
£75 
335 
■3.50 
2150 



6233 

B243 

8250 

8251 

B251A 

8253 

8253-5 

0255 

8255A 

6257 

B257-5 

8259 

6259-5 



14 75 
5.50 

10-50 
5.95 

9.95 
950 
9.95 

5.95 

995 
'25 
9 95 



8271 

B272 

6275 

6379 

3273-5 

B2S2 

■S2S3 

6204 

9299 

6297 



(74 95 

37.50 
34 95 
BJ05 
9-95 
7.95 
7.95 
7.95 
795 
7A5 
24 05 
48 50 



6500 SUPPORT 



9520 54.25 6532 59,76 6545A S2950 
9522 6 79 95324 It. 75 9551 1150 

6522A 650 6545 21.50 6551A 1205 



6800 SUPPORT 



S2.79 98640 31795 63950 

6 75 6643 3T.50 9952 

4 25 6044 25.00 &S6Q 

3,75 9845 14.75 9975 

6,75 66946 17.50 9930 

12.50 6947 IT. .75 6&047 

12 50 9850 3 50 



Z-80 SUPPORT 



55.75 
550 
774 
825 

2 50 
22-95 
1950 



ZZ4CTC S3Si ZMOAHT 310.73 ZBOASOl tu £a 

aoACTC 4 75 2W*0ART lD.tt ZMfiio-2- 11 SO 

HOeCTG 173 ZKSQAHT 1? K IWASIOT 12» 

ZB0PK> 3«5 ZSM-OO 11 M ZKfiSrO? Hod 

iBgAPiO 4.79 ZnASiOD ism £nC>9>09 n M 

OOtiPID 12 50 ZH3IQ1 1150 



LM703X 

LM7WNH 

LM7I0NW 

LH711N/H 

LM715N 

LM723NH 

LM733NH 

LM739N 

LM741CMM 

LM74XCN-1* 

LM747NH 

LM748HH 

LM760CH 

LMI31CM 

MC1330 

MC1350 

MC1356 



74500 S 39 

74502 43 

74503 45 

74504 89 

74505 92 

74506 49 

74509 49 

74510 .42 

74511 .42 
74S1S .42 
74S30 .42 
74S22 42 
74530 .42 
74532 ,49 
74S38 1 19 
74540 .49 
74S51 ,42 
74S94 .49 
74595. .46 
74574 99 
74S99 ,72 
7+51.12 .72 
745113 72 
74ST14 ,72 



1 50 
2.TS 

1.99 



CA3W3T 
O3091N 

■■-a:::v;"; 

CAJ093N 

C.V-ii=:-'J 
CA306W 
CA3O06H 
CA3097N 
CA3130T 
CA3140T 
CKHC'I 
CA3190T 
CA3190N 
CA3410N 
MC3433N 
MC3460H 
SG3524W 
CA3900N 
LH3900N 
LM3905N 

ir.''!.-i.ri-'j 

LM3914N 

LM^15H 

LM3916N 

RC413IH 

RC413&N 

RC4151N 

RC41B4TK 

RC4195TK 

IAN2001 

ULM2003 

SN75450M 

SN75461N 

SHTMfiSN 

Sry75453N 

SIST75454N 

5H75491N 

SN75492H 

SN75493W 

SN754T4N 

TL49+CN 

TL499CP 

TL497 



1.49 
195 
a 95 
3.39 



3 75 

3 95 
376 
295 
1 10 
370 

4 95 
5+0 
1 25 



Call 
Call 



4:20 
165 
495 



745124 93 69 
7+5133 
745134 
745135 
7+5136 
7+S13A 
745139 
7+51+0 
7+5351 
7+S153 
7+5157 
7+S158 
743140 2 79 
7+517+ 1.49 
74S175 1.49 
745993 2.99 
7+519+ 1.69 
74S995 1 39 
74S195 1 89 
7452+0 2.75 
7+S241 2.75 
74S242 2.09 
7+S243 E 99 



1 15 



109' 
1.29 



1-29 
1.29 

3.29J 



7452++ 52 99 
7+5251 1.35 
745253 
7+5257 
7+S256 
745260 
7+5290 2 79 
7+S297 299 
745233 2.55 
745373 3.10 
74537+ 3 10 
7+5337 
7+5471 
7+S+73 
7+S473 
7+5474 9 95 
7+S+75 9 95 
7+5570 6-75 
745571 
743572 
745S73 
7459+0 2 90 
7+59+1 2 90 



1 35 



1.20 



2 75 
7 95 
795 
705 



5.75 
8 95 

6.05 



7+00 
7401 
7+02 
7+03 
7+04 
7405 
7+06 
7+07 
7406 
7409 
7410 
7411 
7412 
7413 
7+14 
7419 
7417 
7+20 
7421 
7422 
7423 
7425 
7429 
7427 
7429 
7430 
7432 
7437 
7439 
7439 
74+0 
7441 
7442 
7443 
7444 
7445 
7440 
7447 
7448 
7450 
7451 
7453 
7454 
7459 
7460 
7470 
7472 
74 >3 
7474 



7+LS00 5 26 

7<LSG1 .25 

74L502 25 

74LS03 2* 

741504 69 

74LS05 .25 

7+1S06 25 

7+L509 25 

741510 .25 

74LS11 39 

74LS12 33 

74L513 39 

74L514 59 

744JS15 33 

74LS20 29 

7+LS21 29 

7+1522 20 

74LS26 .29 

7+L527 29 

7+LS29 29 

74LS30 29 

7+1532 33 

7+LS33 55 

74LS3T 35 

741539 39 

7+LS40 25 

7+L542 40 

741547 ,79 

7+LS+6 .79 

7+LS5T 25 

7+L554 29 

7+LS99 .29 
7+LS73 
74L574 
74L57S 
7+1576 
74LS79 
74LS93 
7+LS&5 
74L596 
741590 
7+L592 
74LS93 
74L595 
7+LS9S 
7+LS107 
7+L5109 
7+LSH12 



7475 

7479 

7479 

7+30 

7482 

7493 

7+95 

7+96 

7490 

7490 

7491 

7492 

7493 

749+ 

7495 

7496 

7497 

74100 

74107 

74109 

74116 

74121 

74122 

74123 

74125 

74128 

74126 

74132 

74138 

74141 
74142 
74143 
74144 
74145 
74147 
H14I 
74150 
74151 
74152 
74153 
74164 
74155 
74156 
7+157 
7+156 
7+159 
74160 



295 
+50 
295 
59 
199 
1.19 
1,09 



7+191 


5 60 


7+162 


69 


7+163 


60 


74164 


99 


7+165 


99 


7+161 


120 


74167 


2 95 


74170 


149 


74172 


+ 75 


74173 


69 


74174 


99 


74tT5 


99 


7+176 


60 


74177 


99 


74179 


134 


74T60 


.75 


74T31 


1T5 


74192 


76 


74164 


2.25 


7+165 


225 


74190 


MB 


74191 


1.15 


74192 


76 


74193 


76 


74194 


75 


74195 


66 


74196 


76 


74197 


75 


74198 


129 


74199 


129 


74221 


1 19 


74251 


BS 


74273 


105 


74276 


1 BQ 


74279 


.75 


74283 


1 +0 


7426+ 


360 


74295 


389 


74290 


99 


74299 


95 


74365 


65 


74368 


65 


74367 


65 


74363 


55 


74390 


1+5 


74393 


199 


74490 


190 



35 



74L5113 


t 3S 


74L5245 


5299 


74L5H4 


39 


74L5247 


110 


74LS122 


.49 


74L5243 


110 


74LS123 


1 19 


74L5249 


1,19 


74L5124 


275 


74LS2S1 


1+0 


7415123 


69 


74LS2S3 


140 


74LST26 


m 


74LS257 


99 


7415132 


99 


74L5256 


9ft 


74LST36 


.49 


74LS259 


205 


74L5138 


59 


74L5260 


65 


74LS138 


59 


74L52S1 


2+9 


74LS14S 


12S 


74LS266 


59 


74LS14B 


149 


7415273 


175 


74L5151 


m 


74L5275 


+ +0 


74LS153 


99 


74LS279 


59 


74L5T.S4 


1.70 


74LS2B3 


99 


74L5155 


1.19 


74L5290 


99 


74L5159 


1.49 


74L5293 


99 


74LS157 


140 


74L5295 


110 


74LS156 


1 49 


74LS29H 


1.19 


7415160 


149 


74L532+ 


1,75 


74L5I61 


1.49 


7+LS347 


196 


74LS162 


T.40 


74LS343 


195 


74LS163 


149 


74L53S2 


119 


74LS164 


149 


74LS353 


110 


74LS165 


149 


7415363 


149 


74L5I9& 


249 


74L5395 


99 


74L5E66 


1..15 


74LS306 


90 


74L5169 


t.15 


74LS367 


99 


74LS17D 


199 


74L539B 


99 


74L5173 


99 


74LS373 


299 


74LS174 


99 


74LS374 


209 


74LS175 


99 


74L5375 


59 


74L5191 


229 


74LS377 


195 


74L510O 


1.15 


74LS385 


195 


74LS191 


1.15 


74L5395 


66 


74L5192 


99 


74L5390 


195 


74L5193 


96 


74LS393 


1.95 


74L5I04 


1.15 


74L5395 


170 


74LS196 


-99 


74L5399 


235 


74L5106 


99 


74LS+2+ 


295 


74LS107 


30 


74LS66B 


1.75 


74tS221 


119 


7415970 


229 


74L52+0 


199 


31LS95 


1.69 


74LS2+2 


L00 


31L5S6 


tf» 


7415243 


1.99 


91LS97 


169 


74L52++ 


199 


81L399 


199 


25LS2521 


295 


25LS2569 


+.95 
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OfllT OC4 OOQfl Sflall: 1310B E. Edlnger. Santa Ana. CA 927n5 
OUU-OU4-0£OU (711) 558.8B13 

IWX 942 W Irimble, San Jnsc. CA 99131 

910-595-1 5B5 wwms-7ow 
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TUBE SPECIALS 

NEW TUBES IN INDIVIDUAL CARTONS 
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MINIMUM ORDER: S PER TYPE 

'Typ« BO from Japan. AH ottwi ar* mi)or U.S. 

btanda; G.£., R.C.A., ate. 

Limited quanMlloi. Site pffcflt good thru 4-30-14. 

CURRENT RECEIVING TYPES 
PRICED AT 70% BELOW LIST. 

WRITE FOR NEW 16 PAGE WHOLESALE CATALOG - 

SPECIALIZING EN TUBES AND PARTS FQfl TUBE TYPE RADIOS ■ 

TRANSFORMERS. CAPACITORS, SOCKETS, ETC. 



ANTIQUE ELECTRGNC SUPPLY 

iTjl W Un u p -Mf 1 J*-t* Ap"J&M» liai 

(602) 894-9503 



POLICE code unscramblers, other scanner ac- 
cessories, telephone recording device, DNE, Inc., 
Rt. 7, Box 257. Ho! Springs. AR 71901 (501) 
623-6027, 

ELECTRONICS, technical, and miscellaneous 
used-book list. $1.00 refundable. SOFTWAVE 
COMMUNICATIONS, 1515 Sashabaw, Oftonville. 
Ml 48462. 

"THE robots are coming! The robots are com- 
ing! (Batteries not included}." Multicolor print on 
quality baseball cap plus bumper sticker. Or "Join 
the information revolution (Let's talk BASIC)." 
Cap plus sticker. Or official space shuttle iogo cap 
plus NASA patch (distributed at California land- 
ings). Each set S5.00. SIGNS ETC, BY KNOX, 
Dept . Ft-1, Box 628. Carmichael, CA 95608. 

NEW!,,, repair any TV... easy. Anyone can do it. 
Write. RESEARCH, RR3. Box 601BR, Colvllle, WA 

99114. 

EXACT same PCS for descrambter In February 
article only $11.95. JIM RHODES, 1025 Ransome 
Lane, Kingsport. TN 37660. 



Be an FCC 
LICENSED 

ELECTRONIC TECHNICIAN! 



Learn it home in spare time. 
No previous experience needed. 



\\m\ 



No costly School. No commuting to claw. The Original 
Home-Stud; course that prepares you for the FCC 
Radiotelephone license exam in jour spare lime! An 
FCC Government license is your "ticket" to thousands 
of exciting jobs in Communications, Radio & TV, 
Mobile iwo-v^av. Microwave, Computers. Radar. Aero- 
space and more. You don'i need a college degree to 
qualify, bui you do need an FCC License, No need to 
quit your job or go to school! You learn how to pass 
the FCC License exam at home at your own pace with 
this easv-Lo-undcrsiand, proven course. It's easy, fast 
and low cost! GUARANTEED PASS You get your 
FCC License or money refunded. Write for free details. 
Soon you could be on your way to being one of the 
highest workers in the electronics (kid. Send for FREE 
(acts now. MAIL COUPON TODAY! 

T commanD nbi>ucnoris~ 



o 
5 
< 

or 
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FCC LICENSE TRAINING, Dept. 90 

P.O. Sox 2223, San Francisco, CA 94126 

Rush FREI facts on how I can got my FCC License 

In spare time. No obligation. No sals am an will call. 

NAME - 

ADDRESS 

CITY STATE _ 21P 

CIRCLE 23 ON FREE INFORMATION CARD 



VCR rewinder BETAVHS minimize wear and tear 
$32.96 + $5.00 shipping. PHILTRONICS, PO Box 
70386, Sunnyvale, CA 94066. 

CONVERTERS all types for all systems, lowest 
prices anywhere, quantity discounts, dealer inquir- 
ies accepled. Send $1.00 for catalog. PO VIDEO 
CORP., PO Box 296, Lalham, NY 12110 (518) 
374-2988. 

CAMP base station CB antennas for back woods. 
Ground plane antenna lor portable use $14.95 plus 
$2.50 shipping and handling. NIMROD ELEC- 
TRONICS, PO Box 20421, Reno, NV 89515-0421. 

9-CODE telephone scrambler, several new un- 
scramblers for scanners, telephone and scanner 
accessories, tone encoders decoders. All factory 
built. Free catalog. KRYSTAL KITS. PO Box 445. 
Bentonville, AR 72712 (501) 273-5340. 

COMPUTERS, video recorders. CCTV cameras. 
Buy direct from U.S. government. Many brand new. 
Save up to 99%! Resell for huge profits! Complete 
details, directory, $2-00. Guaranteed. KENTCO, 
Dept. EL, Morganton, GA 30560. 

< CABLE- satellite- microwave" UHF» video ac- 
cessories. S.A.S.E. 40 cents. H.M.S., 2011 w.llth 

St.. Upland. CA 91786. 

TRS80I1I'4-48K enter sheet music. Computer 
prompts with selected animated guitar finger posi- 
tions. Full neck. 108 chords. Keyboard displays. 
Sounds. Transpose keys. Disk, tape, manual. 
$29.95. Listings $14.95. Free brochure SASE. GIT- 
PICKER, 96 Charto Place. Santa Rosa. CA 95401. 

ELECTRONICS test equipment. Catalog 25 cents. 
EF ELECTRONICS, !0 Afton, Aurora, 1L 60538. 

OVER 1200 electronics parts, kits, and computer 
products. Lowest prices. Send $1.00 (redeemable) 
for catalog Stamp brings flyer. DAYTAPRO ELEC- 
TRONICS, 3029 N. Wilshire. Arlington Hts.. IL 

6Q004. 

BEST prices: CBs, telephones, radar detectors, 
scanners. Free list. CRS, 1587 Central Ave., 
Yonkers. NY 10710. 

ZX8TTS1000 high resolution graphics program 1 6K 
$8.00. CRAIG BIRD, 2091 Carrick Street, Victoria. 
BC Canada V8R 2M5. 

$SSSS super savings on electronics parts, compo- 
nents, supplies. .Free 40-page catalog for SASE. 
Get on our mailing list. BCD ELECTRO, PO Box 
830119. Richardson. TX 75083. Or call (214) 
690-1102. 

ELECTRONIC surveillance! Incredible manual. 
"Homebrew Bugging" reveals secret techniques 
used by professionals (schematics included) — 
$15.00. Send $3.00 for our catalog of books and 
electronics products. A.T.I.S., Dept. R, 61 Gatchell 
St.. Buffalo. NY 14212. 

STV kits— specify sinewave or gated pulse & 
UHF channel number. Complete — all parts & 
case included! Shipped U, PS.— $295,00. Free 
Information. DEALERS WANTED-STV, Box 1226, 

Dublin, PA 18917. 



DESCRAMBLERS 

AMERICAN— CANADIAN 

C-1 000 /ZENITH TYPE 

Desc rambles "ami Hie nr" and 

"cable' sync suppressed aclive 

vidua inversion signals 
L, Ready toco C-1000 379 95 

:. ■ Complete Kii (M00OK 174 « 

Printed Ciicuil & Manual 74 95 

C-100/JEnHOLDTYPE 

Cable Descrambler lor in-banri galea 
suppressed systems 

119 35 
54 H 




Ready 10 go C-100 
Comma e Kil C-1 DDK 



SEND 12 FOR COMPLETE INFORMATIVE CATALOG TO 
DETERMINE WHAT TYPE YOU HEED 



FALL 
SPECIAL 
Buy 1 kit 
Get 2nd kit 

It Vt price 

Oiler tnas 7/1 /At 



J 4 ENGINEERING 

P.O. Box 6099 

Falmouth, Maine 04105 



Dealers Wanted 

Special Quantity Pricing 
COD'S— OK 



*» J i t pra-uci-. are engineered not crjEhee JH are fuarjnrteo 
90 days 4 we itand Bctiinfl our producli where amen lj,r ro 



^ MULTICHANNEL 

^ MICROWAVE 

** ***•*■*****+****++■*■*** ******* 

Complete Antenna Systems from ; 68 s;i 

Full 8GD Mhz Range 
Tune 1.9-2.7 Ghz 
Includes all 
ITFS Channels 

DEALERS WANTED 

COD's and Credit Card 
Orders call TOLL FREE 

1-800-247-1151 



GalaxY 

ELECTRONICS 

6009 N. 61 Avenue 
Glendale, AZ 86301 
1-602-247-1151 




PLANS & KITS 



PRINTED-circuit boards. Quick prototypes, pro- 
duction, design, reflow solder send print or 
description for quote to KIT CIRCUITS, Box 235. 
Ciawson, Ml 46017. 

CABLE TV converters and equipment. Plans and 
parts. Build or buy. For information send $2,00. C & 
D ELECTRONICS, PO Box 21 . Jenison, Ml 49428. 

HI-FI speaker kits, auto speaker systems, and raw 
drivers from the world's finest manufacturers For 
beginners or experts. Free literature. A&S SPEAK- 
ERS, Box 7462R. Denver, CO 80207 (303) 

399-8609. 

PROJECTION TV... Convert your TV to project 7- 
foot pictu re. . . Resu I ts comparabl e to $2.500 .00 proj- 
ectors... Total cost less than $30.00... Plans & 8" 
lens $19.95... Illustrated information free... MAC- 
ROCOMA-GH, Washington Crossing. PA 18977. 
Creditcard orders 24 hours. (215) 736-3979. 

HOBBYISTS... simplify digital circuit design using 
EPROM. How to guidebook also includes nine proj- 
ects you can build, $15.00 to TECHNILOGIK, PO 
Box 45, Essex. VT 05451. 

MOST advanced sine converter descrambler 
available, PCB and plans $15,00, JIM RHODES, 
1025 Ransome Ln.. Kingsport, TN 37660. 

AUTOMATIC line tuning (AFT) for UHF/VHF con- 
verter board Deluxe I, II — never again readjust fine 
tuning, state of the art design, plans, circuit, parts 
list 515.00. Deluxe I, II gel clear picture as normal 
commercial TV channel, improve sound adjust- 
ment, stop vertical jitter $11. 00. ADVANCE ELEC- 
TRONICS, PO Box 3298, Culver Cily, CA 90230. 

CATALOG: Hobby, CB, broadcasting! Llnears, 
transmitters, bugs, scramblers, downconverters. 
antennas, modifications, more! PAN AX IS Box 130- 
F4, Paradise. CA 95969. 



FREE KIT Catal og 



FUNCTION GENERATOR KIT $59.95 
Auto- Ranging Cap-meter kil £79.95 

Phone 209-772-2076 

Wfite or Phone fer FREE CATALOG 



RACE SCIENTIFIC INSTRUMENT 
UH«t ROX 144 VAt I FV SPRINGS l 



FLEAS? Rid your house of bugs rodents ultra- 
sonically. Plans $2.95. KIDD, 4925 Seawolf, Santa 
Rosa. C A 95405. 

HIGH quality electronics Kits and' products. Send 
S1 .00 for colorful catalog and one free flasher LED, 
INTERNATIONAL POlYTECHNIQUES, PO Box 
862B, New York, NY 10002. 

NEW!... repair any TV... easy. Anyone can do II, 
Write RESEARCH, RR3. Box 601 BR, Colvllle. WA 
99114. 



nALBANI CORPORAT/QaT 




MiM^M 



AN-124G $ .88 

AN-203C .69 

AN-210 .81 

AN-214P .77 

AN-214Q .77 

AN-225 1.90 

AN-228W 1.76 

AN -234 2.22 

AN-236 1.29 

AN-239Q 2.68 

AN-240P 55 

AN-241P .55 

AN-24S 2.00 

AN-247 1.48 

AN-2S2 1.14 

AN-253 .71 

AN-2S9 .65 

AN-262 .78 

AN-264 1.00 

AN-271 .99 

AN-274 1.24 

AN-277 1.00 

AN-295 2.01 

AN-303 2.30 

AN-313 1.55 

AN-315 .76 

AN-316 1.98 

AN-318 3.2S 

AN-32B 2.10 

AN-331U 1.41 

AN-360 31 

AN-362 .75 

AN-366P .61 

AN-610 .64 

AN-612 .64 

AN-5111 2.23 

AN-5132 146 

AN-5250 .94 

AN-5310 1.72 

AN-5320 1.27 

AN-5411 1.65 

AN-5510 1.41 

AN-5722 .55 

AN-5730 .66 

AW-5732 .50 

AN-57S3 .69 

AM-5763 1.32 

AN-6100 1.79 

AN-6120 1.50 

AN-8344 2.62 

AN-7110 .50 

AN-7114E .58 

AN-7115E .68 

AN-7120 .61 

AN-7130 .63 

AN-7145M 1.18 

AN-7146M 1.23 

AN-7150 1.17 

AN-7151 1.17 

AN-7154 1.10 

AN-7156N 1.55 

AN-7254 .73 

AN-731 1 .35 

AN-7363 1 .22 



SA-301 $ .34 

BA-311 .36 

BA-313 .39 

BA-511A .79 

BA-514 .68 

BA-521 .61 

BA-526 .50 

BA-527 .61 

HA-532 .65 

BA-536 .97 

BA-1310 .72 

BA-1320 .64 

BA-1330 .77 



I'HfcHillfcl 



BU-20SA $ .94 
8U-208A .99 

1EB8M 

CX- 130 S3.65 
CX-143A S.48 
CX-186 5.46 

CX-187 5.46 

■ J»M:II*M 

HA-1125 t .61 

HA-1137W .68 

HA-1156 .54 

HA-1 199 .59 

HA-1306W 1.13 

HA-1319 1.21 

HA-1322 1.25 

HA- 1339 1.13 

HA-1339A 1.13 

HA-1342A 1.16 

HA-1366W .88 
HA-1366WR .66 

HA-1368 .94 

HA- 13680 .94 

HA-1 371 1.58 

HA-1377 1.20 

HA-1377A 1.20 

HA- 1388 1.41 

HA- 1389 .95 

HA-1389R .95 

HA- 1392 1.28 

HA-1394 1.67 

HA- 1397 1.71 

HA- 1398 1,63 

HA-11211 57 

HA-11215 2.14 

HA-11221 1.60 

HA-1 1227 .46 

HA-11229 .83 

HA-1 1235 1.05 



lap 

LA-315S .59 

LA-3160 .29 

LA-3161 .30 

LA-3201 .33 

LA-3210 .26 

LA-3300 .76 

LA-3301 .68 

LA-3350 S3 

LA-3361 .45 

LA-3385 .44 

LA-3370 .64 

LA-3375 .78 

LA-3380 1.20 

lA-4030 .75 

LA-4031P .55 

LA-4032P .69 

LA-4050 1.09 

LA-4051P 1.13 

LA-4100 .35 

LA-4101 .41 

LA-41 02 .41 

LA-41 10 .49 

LA-41 12 ,43 

LA-4120 1.14 

LA-41 21 1.06 

LA-41 25 1.09 

LA-41 26 1.07 

LA-41 35 .75 

LA-41 37 ,73 

LA-41 40 .31 

LA-41 60 .63 

LA-41 70 .53 

LA-41 75 ,53 

LA-41 82 .88 

LA-H85 1,14 

LA-41 90 .89 

LA-4200 ,64 

LA-4201 .70 
LA-4220 
LA-4230 



MB- 3705 S .96 

MB-3712M .68 

MB-3715A 1.01 

MB-3730M 1.29 

MB-3731M 133 

MB-3756M .94 

MB-8719 2.35 

Bmia 

STK-0025 $2.57 
STK-0029 2 37 
STK-0030 2.75 
5TK-0039 237 
STK-0040 3.28 
STK-0049 4.14 
STK-0050 3.38 
STK-0059 4.95 
STK-0060 5.14 
STX-0080 
STK-011 
STK-013 
STK-014 
STK-015 
STK-016 
STK-020 
STK-022 
STK-027 



5.02 
2.99 
5.07 
4.95 
2.75 
3,64 
3.03 
4,40 
4.54 



ponents 

STK-2028 4,55 

STK-2029 4.08 

STK-2030 5,78 

STK-2129 4.92 

STK-2139 5.38 

STK-3041 2.92 

STK-3042 3.46 

STK-3062 3.57 

STK-30B2 3.85 

TA-7054P SI. 56 
TA-7063 .28 

TA-7070 1.21 

TA-7072 1.50 
TA-7073A .93 

TA-7092 2.92 
TA-7108P .99 

TA-7109A 1.41 

TA-7119P 1.29 
TA-7120P .28 
TA-7130P .29 
TA-7133 .65 

TA-7137 .32 

TA-7142 .55 

TA-7146 1.32 
TA-7157 .71 

TA-7193 2.65 
TA-7200 .79 

TA-7201 1.29 

TA-7202 1.82 

TA-7203P 1.22 
TA-7204P .66 
TA-7205 .77 



CALL TOLL FREE 
IN U.S.A. 



uPC-iec i 

UPC-20C 

uPC-aoc 

UPC-S54C 

UPC-555H 

UPC-566H 

UPC-571H 

uPC-574 

UPC-575C 

UPC-576H 

uPC-577 

uPC-580 

UPC-592C 

UPC-E95C 

uPC-596 

UPC-1001H 

uPC-1020 

u PC- 1023 

UPO1025H 

UPC-1026C 

UPC-1028H 

UPC-1031H 

uPC-1032 

uPC-1155 

UPC-1156H 

UPC-1181H 

UPC-1182H 

uPC-1185 

UPC-1230H 

u PC-1! 350 

UPC-1363C 

uPC-1384 

UPC-1447H 

UPC-1458C 



1 -800-DALBANI 



LA-1111P 

LA-1130 

LA-1150 

LA-1201 

LA-1210 

LA-1222 

LA-1230 

LA-1231N 

LA- 1240 

LA-1245 

LA-1320 

LA-1352 

LA-1354 

LA-1357 

LA-1383 

LA-1364 

LA-1385 

LA-1367 

LA-136B 

LA-1369 

LA-1385 

LA-1387 

LA-1388 

LA-1390 

LA-1460 

LA-1464 

LA-2100 

LA-2101 

LA-2200 

LA-3101 

LA-3110 

LA-3115 

LA-3120 

LA-3122 

LA-3130 

LA-3133 

LA-3150 



I .48 

.71 

.35 

.40 

.61 

.25 

.59 

,69 

.63 

.85 

.54 

.98 

53 

1.34 

.64 

.71 

.50 

1.53 

1.27 

1.17 

.78 

1.84 

1.84 

1.61 

1.16 

1.48 

1.14 

1.16 

.75 

.60 

.32 

.35 

.35 

.60 

,33 

.60 

.30 



LA-4250 
LA-4400 
LA-4420 
LA-4422 
LA-4430 
LA-4440 
LA-4460 
LA-4461 
LA-5110 
LA-5112 
LA-5700 
LA-7003 
LA-7802 



1.17 

1.50 

.64 

.75 

,53 

1.20 

1.38 

1.38 

.71 

.56 

.60 

1.29 

.92 



LB-1405 S .49 

LB-1409 .90 

LB-1415 .49 

LB-1416 .52 

LB- 1426 .52 

LB-1551 1.02 
■ MHdilliiM 

LC-7120 $1.78 



ST K- 032 

STK-035 

STK-040 

STK-050 

STK-058 

STX-070 

STK-075 

STK-077 

STK-078 

STK-080G 

STK-032 

STK-083 

STK-084 

STK-086 

STK-415 

STK-430II 

STK-430M 

STK-433 

STK-435 

STK-436 

STK-437 

STK-439 

STK-441 

STK-443 

STK-467 

STK-459 

STK-461 

STK-463 

STK-465 

STK-1039 

STK-1040 

STK-1049 

STK-1070 

STK-1070II 

STK-2025 



7.54 
8.62 
5.29 

14.03 
6.33 

16.10 
3.97 
4.26 
6.05 
4.47 
S.61 
8.11 
6.97 
8.25 
4.40 
3.49 
3.49 
2.75 
2.92 
3.36 
3.74 
3.41 
5.62 
6.06 
4.82 
4.56 
5.29 
5.81 
5.99 
2.92 
3.71 
4.42 
5.17 
5.70 
4.07 



TA-7205AP .77 

TA-7207 .57 

TA-7208P .68 

TA-7209 1.16 

TA-7210 1.76 

TA-7212 .77 

TA-7214 1.69 

TA-7215P 1.28 

TA-7217A .73 

TA-7220P .79 

TA-7222AP .77 

TA-7223P 1.10 

TA-7224 1.64 

TA-7226P ,86 

TA-7227P 1.35 

TA-7230P .99 

TA-7232P .73 

TA7310 .51 

TA-7312P .55 

TA-7313P .45 

TA-7315 .66 

TA-7325P .38 

TA-7328A .71 

TA-7607A 1.46 

TA-7608CP 2.21 

TA-7609 1.41 

TA-7615 2.04 

TA-7619 2.51 

TA-7644BP 3.65 

TBA-800 t ,83 

TBA-810SH .70 

TBA-820M .85 



■mamai 

UPD-416D $1.10 
UPD-27160 2,70 
UPD-2764 4.95 

BMM 



2SA-564 

2SA-634 

2SA-663 

2SA-684 

2SA-699 

2SA-712 

2SA-715 

2SA-720 

2SA-733 

2SA-771 

2SA-773 

2SA-777 

2SA-899B 

2SA-913 

2SA-916 

2SA-940 

2SA-950 

2SA-953 

2SA-984 

2SA-992 

2SA-1015 

2SA-1048 

2SA-1075 

2SA-1076 

2SA-1095 

2SA-1102 

2SA-1103 

2SA-1104 



I .07 

.25 
.17 
.20 
.35 
.06 
.21 
.17 
.06 
.78 
.12 
.19 
,21 
.48 
,07 
.42 
.08 
.06 
.11 
.09 
.12 
.06 
1.39 
1.57 
1.82 
.91 
1.00 
1.13 



2SC-373 

2SC-39S 

2SC-460 

2SC-461 

2SC-495 

2SC-710 

2SC-730 

2SC-792 

2SC-82B 

2SC-S29 

2SC-867A 

2SC-940 

2SC-945 

2SC-980 

2SC-998 

2SC-1034 

2SC-1047 

2SC-1060 

2SC-1061 

2SC-1074 

2SC-1096 

2SC-1114 

2SC-1115 

2SC-1124 

2SC-1162 

2SC-1165 

2SC-1172B 

2SC-1177 

2SC-1226A 

2SC-1305 

2SC-1306 

2SC-1306 

2SC-1307 

2SC-130BK 

2SC-1313 

2SC-1316 

2SC-1317 

2SC-131B 

2SC-1342 

2SC-1345 

2SC-1356 

2SC-1384 

2SC-1383 

2SC-1384 

2SG-1413 

2SC-1449 

2SC-1501 

2SC-1507 

2SC-1675 

2SC-167B 

2SC-1815GR 

2SC-1826 

2SC-1881 

2SC-1913 

2SC-1946 

2SC-1947 



2SC-1956 
2SC-1960 
2SC-1968 
2SC-1972 
2SC-1975 
2SC-2026 
2SC-2028 
2SC-2029 
2SC-20;'3 
2SC-2075 
2SC-2098 
2SC-2120 
2SC-2131 
2SC-2153 
2SC-2166 
2SC-2237 
2SC-2238 
2SC-2278 
2SC-2365 
2SC-2369 
2SC-2369 
2SC-2407 
2SC-2458 
2SC-2502 
2SC-2540 
2SC-2577 
2SC-2578 
2SC-2579 
2SC-2580 
2SC-2581 
2SC-2582 
2SC-2695 
2SC-3019 
2SC-3021 
2SC-3022 



.26 

.26 

.43 

.24 

2.60 

2.2S 

.54 

.18 

2,15 

1,38 

8,76 

.31 

1.50 

.44 

.44 

.95 

1.60 

.10 

2.56 

.11 

.09 

.06 

07 

.36 

.20 

,13 

.15 

1.82 

.19 

.41 

.22 

.06 

53 

15 

.21 

.48 

.44 

6.60 

1.88 



2SD-24Y $ .62 

2SD-188 .36 

2SD-198R 1.09 

2SD-287 

2SD-313 

2SEW2S 

2SD-348 

2SD-350 

2SD-371 

2SD-385 

2SD-401A 

2SO-424 

2SD-425 

2S0-427 

2SD-470 

2SD-478 

2SO-495 

2SD-525 

2SD-526 

2SO-587 

2SO-588 

2SD-612 

2SD-613 

2SD.636 

2SD-638 

2SD-665 

2SD-667 

2S0-66S 

SSD-6G9 

2SD-712 

2SD-71B 

2SD-733 

2SD-746 

2SD-82-1 

2SD-844 

2SD-870 



2.85 

,24 

.23 

2.44 

2.00 

.35 

.96 

.41 

2.00 

1.69 

1.64 

1.47 

.32 

3\ 

,43 

,36 

,66 

.88 

,16 

.32 

.15 

.12 

2,53 

.14 

,25 

.25 

-36 

.83 

1.36 

1.73 

,36 

.71 

1.25 

2SK-19 S .31 

2SK-49 .08 

2SK-117 .12 

2SK-1S6 .31 

2SK-241Y .16 



ADDITIONAL ITEMS' 

We also carry micro motors, telescopic 
antennas. AC DC adaptors, transformers, 
splitters, magnetic tape heads, cartridges, 
car antennas, car equalizers, car stereos, 
speakers, and other items that are added 
daily. 



TERMS 

1.C.O.D, 

2 Company and personal checks accepted 

3. Purchase orders from government and 
accredited schools accepted 

4, Minimum order 50 pes. per line item, and 
minimum purchase S75.00 



'We can handle any order from Japan direct to you. with competitive prices. 



* SANYO UHF VARACTOR TUNER * 

For channels 14-83 • Tuning voltage • 1 1o • 28V DC • Inpul 
impedance 751 1 - IF bona widlh _ 

7-16MHi-Sne2*» * r« i j j 
• Supply voltage 15VDC 
PN 1 15-9 -403A lor 45.0MHz 
P M 1 15B-405A lor 62 5MHi 

$12.95 ea. 



DALBANI CORPORATION J 

785 EAST14TH STREET* LOS ANGELES, CALIFORNIA 90021 • U.S.A. -TELEPHONE: (213) 747-6830 747-6856 TELEX: 194654 DELBANI USA K 

CIRCLE 10 ON FREE INFORMATION CARD 117 



200 electronics kits, projects, plans send stamp lor 
list MATCO ELECTRONICS. Box 31 S R. Cadillac, 
Ml 49601. 

REPAIRS of all converters and cable boxes with 
prompt service. Deluxe sinewave kits S95.00. 90% 
complete also available (quantity discounts) UHF 
converters of all types available. Send SASE (54 
cents postage) tor information. 1(312) 637-4408. 
HIGGINS ELECTRONICS, 6014 W. Nelson. Chi- 
cago. IL6064!. 

VIC-20 interface drives ANY recorder. Connects two 
for parallel read write and copying. Detailed plans 
S7.95. Free information on kit. EDWARDS, Box 
4723. Culver City. CA 90230. 

DESCR AMBLER kits Numbers 60, 65, 67. 68. 
Boston station went under! My loss is your gain! Kits 
$59.95: assembled S69.95 (may need alignment). 
Includes everything needed and highest quality PC- 
board: silk-screened, double-sided, plated -through 
holes. Chassis: silkscreened: pre-painted: 
punched. Any doubts about quality? References 
furnished. Include $5.00. S&H. Also: tuners 
ELC1045, S3. 95, and other components. Send 
SASE, ALLEN SHOPE, 21 Kelly, Londonderry, NH 
03053 (603) 434-8582. 



/"" SATELLITE TV VIEWERS 

Get the most complete weekly listings 
Send $1 for sample copy. 



EXZ2 



gnus 



RF MODULATORS 



ton the video Industry /rj 

inline rafclMm mm dun* I t *i UHF! ^™ 
Kill 1 HHrtltf nwdtli hr ill Mcnam 
Ippto-vmtr ievntti !■ DMWT inidc ecu 
limlEniHn.cimiiiariiiR. FREE 



IX 



ESS 



£ 



mti t uiwAltd fr*3*[i hr ill ww««np*itw»,.,irieiLi-Jin£ »m nt* 
Ipple-virttf dttipwd tt Mtmt iititdv Gonpuiw, JHit x\ «iTw»LTt 
line ft nwiitxj. man* mri fcftt, FREE CATALOG 

PKDNMIEl 361-37TI 

MTV Resear-ch 

IS-HE HftOAEfWAT 

DAKOTA CITT, ME ET1I i 



SATELLITE TELEVISION 

HOW to build a satellite-TV receiver, LNA, down- 
converter! Save hundreds! Satisfaction guaran- 
teed! Free information! Send stamped enve- 
lope: XANDt, Box 25647, Dept, 2fX, tempe, AZ 
65282. 



PO Box 308, Fortuna, California 95540 

IO0-3$t.f*tT (U.S.) • I00-SM-171T (C.lif.) 
707-71 J -147* (»ll often) 



FREE! Information on 100 satellite-television chan- 
nels plus free catalog of proven do-it-yourself plans; 
kits for easy, low-cost, attractive satellite antennas. 
Also, wholesale electronics components. GFI-5, 
Box 9108. Missoula. MT 59807. (406) 642-3405. 
"Consumer Guide lo Satellite Television"— S6.95. 

SATELLITE systems— quick assembly high quality 
antennas, LNA's, receivers, lowest prices any- 
where. Catalog S2.00, STATE SATELLITE, 5 
Broadway. Troy. NY 12180 (518) 272-1130. 

COMPLETE 8' satellite system $999.00. Complete 
10' satellite system $1299.00. SATELLITE CON- 
SULTANTS, (615) 984-7872. 

HOME satellite handbook and buyer's guide, 
tells everything about TVRO and may save you 
hundreds even thousands in your selection and in- 
stallation of a system. $10.00 H&G HOMES AT, Box 
422, Seaford. NY 11763. 

SATELLITE parabolic dish antenna manual for- 
mulas and facts $15.00, Write J. FOX, 21617 Collier, 
Battle Creek. Ml 49017. 

SATELLITE TV! — Lowest prices on complete 
systems! All popular brands available. Free in- 
formation. Complete installation instructions 
and programming guide $2.00. Dealers want- 
ed— ANTENNA INSTALLATION SERVICE, PO 
Box 1226-R, Dublin, PA 18917 (215) 249-9254. 



BUSINESS OPPORTUNITIES 

WHOLESALE MATV CATVVCR equipment, an- 




HhWliMiti 



I SAT-X PROCESSOR 



GATED SYNC SUPER BOARD 

Ll KGS-3080 Goted Sync. Kit SI 49.95 + S5.95 S/H 

D PCG-7000 Gcicd Sync. PCB only. $30.00 fS3.00 S/H 



SINEWAVE SUPER BOARD 

O KSW 14S3 Strawave Kit $119.95 - SS.9S S/H 

D KSO 14M Sinewave Minus PCB $99.95 - $5.95 S/H 

□ PCS 6252 Sinewave PCB only $20-00 t S3 00 S/H 

Stale ol the art technology brings you ihis superior Sinewave 
SuperboarO It nas no internal connection to TV RF modulator 
built on the board. AGC lor stability and tunes the eniire band 
Willi a yaracror tunor and multi-turn poi A high quality plaied- 
thru circuit board with silk-screened parts layout, easy lo lollow, 
fully Illuslraterf msfuctaons and quality pans make this hit easy 
to assemble The beautifully finished cabinet will adb a touch of 
Class to the many hours of enjoyment you will receive building 
and using (his Kft 

MICROWAVE PROBE 
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CiUuUuj 
El KSD-241 2 Set Process Ki'1 $349.95 ♦ S7 « S/H 
• PCS -3000 Sot Process PCB S75.00 + S4.00 S/H 

P RFM-3040 BF Modulators $24.95 * S3.00 S/H 
a UAA-1000UHF Amplifier Kit SI 9. 95 + S3.00 S/H 

WW READIJI Out iuui wtafagf 

ZENITH MI FV-5 



09-151 -G 



Phase Video 
Sync. Suppression 




EKY HANGED $69.35. 

D KMP 2O30 Micro Probe Ku $24,95 ■ $3 00 S'H 
D MPD 2000 Micro 20" Dish $14.95 - S5 95 S/H 
D PCM 2000 Micro PCB only $4.95 - $300 S'H 
D KMP 1215 Micro Power Supply Kit $19,% * $300 S/H 

UNSURE? Order any manual for only $9.95 post paid. Refundable with order of kit 



D KZM 20&3 Ml FV 5 Kit $149.95 ' $6 95 S/H 

□ KZO 20&4 FV-5 KH (minus Ml ) $149.95 - $6 95 S/H 

D PCZftOOQ FV-5 PCB only $30.00 ■ S3 00 S/H 

O ZMO 9151 M t Board only $B9>95 i $5 95 S/H 

This advanced baseband video inversion/sync suppression 

system which is mosl often used nationwide is one ol our mosi 

popular tens It features AGC for stability. RF modulalor ouill on 

(tie board no internal connection to TV and full hand variable 

tuning High quality parts, fully illustrated instructions, pre 

punched cabinet and plateti-thru/$Qlder-masked PC board 

make Ihis kit a breeze to assemble The Ml varactor Minor board 

is assembled and tested and need only be interconnected! to the 

FV-5 board. The completed circuitry is then placed in the 

beautifully finished cabinet Place your order today 



• HOBBY USE ONLV NOT FOR UNAUTHORIZED RECEPTION OF TV SIGNALS 

• AVAILABLE BY MAIL ONLY • SEND FOR INFORMATION ON OTHEF1 ITEMS 
■ COMPLETE REPAIR SERVICE * CHECKS HELD 3 WEEKS FOR CLEARANCE 

4218 S. 36TH PL. PHOENIX. ARIZONA 85040 . ££j 

o^ 5 (800) 243-6700 tH ™ ' 



WESTECH ELECTRONICS 

(602) 437-0100 



tennas, audio cables, adapters, original.'replace- 
ment cartridges & styti. telephone accessories, 
radios, cassette recorders, speakers, etc., send let- 
terhead for free catalog (212) 897-0509 D4WH, 
63-12 110th St.. Flushing. NY 11375. 

MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing busi- 
ness—without investment. Write: BUSINESSES, 
92-H, Brighton 11th, Brooklyn, NY 11235. 

VIDEO game repair business. Start your own. Infor- 
mation parts list SS.00. BEST ELECTRONICS, 
4440 Sheena. Phoenix, A2 85032, 

PROJECTION TV... Make $$S's assembling pro- 
jectors... Easy... Results comparable to S2.500.00 
projectors... Your total cost less than $20.00... 
Plans, 8" lens, & dealers information $17.50... Illus- 
trated information free... MACROCOMA-GHX, 
Washington Crossing, PA 1B977 Creditcard orders 
24 hours. [215)736-2880. 

TECHNICAL writers make big money... writing 
short sentences! Free details: TEK PUBS, Box 
2458-E. Oroville. CA 95965. 

48K computer US$380.00 and hundreds Apple- 
compatible softwares. Details US$1.00. RELIANT 
PO Box 33610. Sheungwan, Hongkong. 

YOUR own radio station! AM, FM, Cable, li- 
censed, unlicensed, transmitter kitsl Write: 
BROADCASTING, Box 130-F4, Paradise, CA 
95969. 

SECURITY alarm industry booming. Get In now. 
Tremendous demand. Employment — business 
terrific. Information $2.00. (redeemable) DYNAM- 
IC SECURITY MARKETING, PO Box 1456-SF 
Grand Rapids. Ml 49501. 



tLECTRONIC 
ASSEMBLY BUSINESS 



Start home, spare lime. Inueslment knowledge or 
experience unnecessary. BIG DEMAND assem- 
bling electronic devices. Sates handled by profes- 
sionals. Unusual business opportunity. 

FREE: Complete illustrated literature 

BARTA, RE-OBOX24S 
Walnut Creek. Calif 94597 



CB EQUIPMENT 



CB radio books, kits, modifications, catalog $1.00 
refundable. APS, POB 263RE. Newport, Rl 02840. 

PALOMAR 'Pride electronics — exclusive repair fa- 
cility Service — update — improvements on these 
and similar equipment. PALOMAR PRIDE REPAIR, 
1320 Grand. San Marcos, CA 92069 (619) 744- 
0720. 



MilMililUWiHIiira 



Increase channels, range, privacy! We specialize 
in frequency expanders, speech processors, FM 
converters. PLL & slider tricks, how-to books, 
plans, kits. Expert mail-in repairs & conversions 
16-page catalog $2 



CBC INTERNATIONAL. P.O. BOX 31 50DRE. 
PHOENIX. AZ 85046 (602) 996-8700 



COMMUNICATIONS EQUIPMENT 

VIOEOSCAN 1000 slow scan TV— high resolution 
(amateur, phone tine, surveillance, teleconferenc- 
ing). CODE'STAR— decode Morse, RTTY, ASCII. 
Large LED display. Connect VIC-20 computer/ 
printer. Tri-voltage power supply. KitS'assembled. 
Free brochures. MtCROCRAFT CORPORATION, 
Box 51 3-R.E, Thiensville. Wl 53092. (414) 241 -8144. 



DESCRAMBLER TROUBLES 

SINE wave descrambler problems? Manual in- 
cludes trouble shooting, alignment, antenna 
hookup, improvements, theory, $10.00 SIGNAL, 
Box 251 2-R, Culver City, CA 90230. 



REEL-TO-REEL TAPES 

AMPEX professional series open reel tape, 1800-or 
2400-feet on 7-inch reels, used once. Case of 40, 
$45.00. 10V4 x 3600 feet and cassettes available 
MasterCard Visa. VALTECH ELECTRONICS, Box 
6-RE. Richboro. PA 18954 (215) 322-4866. 



CIRCLE 13 ON FREE INFORMATION CARD 
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4!!^ FORMULA INTERNATIONAL INC. te^> 

■••■W- -— *■*! 12603 Crenshaw Blvd., Dept. B. Hawthorne. CA 90250 ^^^v,./ 



*7|^ 



12603 Crenshaw Blvd., Dept. B, Hawthorne. CA 90250 
For information {213} 973-1921 • Orders Only (outside Calif.) (800) 672-8758 



MARK JV 15 STEP 

LED POWER LEVEL INDICATOR KIT 

Thra new stereo indicator tut consists of 36 4-coJctf 
LED'-s (IS per channel) to indicate ihe sound level 
Output o) VQiir am pi i'l m? r irgm - 36dB to >-3dB 

Comes with a well designed silk screen printed pies' 

tic panetand has a selector switch to allow Floating or 
gradual output indicating. Power supply is 6-12VDC 
with TUG on hoard input sensitivity controls. This unit 
can work with any amplifier from 1 W to 200W. Kit 
Includes 70 pes driver transistors. 38 pes matched 
4-color LED's, all electronic components., PC Board 
*nd from panel HARK (V KIT $31,50 




TA-1000 

KIT 
SS1.95 

Power 

Transformer 
S24.CMJ ea. 



ilmSUkjjjL^ 



100W CLASS A 
POWER AMP KIT 

Dynamic Bias Class "A 1 ' circuit design makes this 
unit unique in iis class. Crystal dear. 1 00 watts power 
output wilt salisty the most picky tens, A perfect 
combination with ihe TA-1 020 low TIM stereo pre- 
amp. 

Specilicauons * Output power i00W RM5 into ail. 
125W RMS ii'o 411 ' Frequency response 
lOHr-iQQKHi • THO fess than 0.01% * SM ral»o 
belter than SOdS * Input sensitiwily 1 V max, - Power 
supply i4rjV at 5A 



OUR PRICE S49.5Q 

AaJ:hcna? Hi i r? phem ; 

{TfieHasjrt AitfliHi 

it S26.W oa. 

MURA WWS-49 



Ha f CC Lieir is CftYSTAL CONTROLLED 

W1SELES5 MICR0PHDHE 
5 r STEM 
Transmitter: FET mic tor Hal 
30HZ-1&KH: response. X'tal 
controlled 49MHz AM Band 
lor dnlMree performance. 
lOOmW output (range 
appro*. V< mile] for re- 
liable long range 
transmission . 
Powered by a 9V 
radio battery. 
Receiver X'tal con- 
trolled locks on 
49MHi transmitter Signal On panef VU meter, moni- 
tors Ihe signal strength from Ihe microphone Stan- 
dard phone |BCk outlet connecion to a PA. v other 
phone input. 9 V battery included. This prolesskmai 
sari is ideal for on stage, m field, church, in house or 
outdoor use. 




LOW TIM DC STEREO PRE-AMP KIT TA-1D20 
Incorporates brand'new DC design that gives a fre- 
quency response from 0-iOOKHz - O.SdB. Added 
features like lone defeat and loudness control let you 
tailor you r own frequency supplies lo eliminate power 
fluctuations 1 

Specif cations: • TH[yTlM less than ,005% • Fre- 
quency response DC to lOOKHz tO.SdB • RIAA 
dewalion ±0.Ed8 * SuN ratio better than 70dB ■ 
Sensitivity: Phone 2mV 47KN, Aux tOOmV lOOKfl • 
Output level 1 3v • Max output 1 SV • Tone controls: 
Bass ^IQdB Ut 50Hl t Treble ilDdB fa ^5Hl • 
Power supply ^24VDC (n 0.5A. Kil comes with 
regulated power supply. All you need is a 4SVGT 
translomwr rii 0.5A- 



Only $44.50 
Transformer 

s-l.fiu ea. 
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Dual Processor (6502 and Z80A) 

Detached Keyboard 

64K RAM Expandable to 192K 

25 Function Key Keyboard 

Auto Repeat Keys w/ Upper/lower Case 

2 Slim Disk Drives (optional) 

100% Apple II Compatible 

40/80 Column Display (optional) 

Runs Both Apple Soft and CP/M Software 



Model DP-64 

Fully Assembled. 



s 



650 



00 



>■;'"'-■■.■ 



pinecom" 

Pioneer of Low Cost 
Apple* Compatible Computer 



Now 

with New 

Improved 

Keyboard 

and 64K RAM 

No Copyright Problems! 
Compare These Features with Our Competitors: 

• Powerful Utility Program (1 00% Apple Compatible) 

• 68-Key Upper & Lower Case Keyboard with Numeric Keypad 

• 25 Pre-programmed Function Keys 

• 2 Speed Auto Repeat Fu niton 

• 64 K User Memory— expandable to 192K 

• 5A Switching Power Supply (1 10/220VAC) 

• All ICs Are Socketed for Easy Service 

• Nation-wide Dealer Network for Convenient Technical Support 





* special * 

Excellent Price! 

Model 0014034 

$29.50 per Kit 

Transformer 

smsoea. 



TA-322 30 WATTS TOTAL 
1SW + 15W STEREO AMP KIT 

This is a soIkI slate all transistor circuitry with on 
board stereo pro-amp lor most mtcrophone or phone 
Input, Power output employs a heavy duly Power 
Hybrid 10. Four built on board controls lor. 
volume, balance. feWe and bass, Power supply 
requires 4BVCT 2. 5A Eranslormer THD of less lhan 
0. 1 «b between 1 00Hz- 1 0K Hz at lull power { 1 5 Watts 
* 15 Watts loaded mtoSil). 



And best of all, the price 
Assembled and Tested is just . 



499 



00 



MAGNETIC HEAD EQUALIZER 

' Standard R IAA curve lor all kinds (ri magnetic heads * 3 
stages crossover circuit lor boat results • Oulpul vortage 
guaranteed to be stable wllhoul any oscillation ■ power 
Suputy: 2* V D.C. 

n 




MODE).: MA- 142 
Part #370-370 $6.95 ea. 



PROFESSIONAL REGULATED 
VARIBLE DC POWER SUPPLY KIT 
Ai sotaJ state orourtry with h»gh efficiency power tran- 
sitor 2SD388 and IC vottaoje regulator MC1 733- Outpul 

votiage can be adjusted rfotT. 0-30V at 1A current 
limited or CM5V at 2A current limited, tnlemal resist- 
ance is toss than OOSii.. ripple and nc*se loss than 
imv, dual on penet meters lor vottage and current 
reading, alsowflhon board LED and audible over load 
indicator. Kit comes with pre-dmied PC Board, instruc- 
tions all necessary electronic components, trans- 
former and a professional looking metal cabinet. The 
best project lor school and trie most usetU instrument 
tor repairiTien BwiW one todayl 



Model TR88A 

0-15VDC ■■ 2A 




Model TR8SB 



60W + 60WO.T.L. AMP 
Stereo pre-amp-tone control * power amp All in en 
unit, tylly aSSernWedl Ciyr-pocl in sijio: Tk-T i' i.2 1 / 
Can be lilted inlo most catKnets. Power tTanaHon 
using 25C1667 X 4 to give a rnax output of 60W * 6QW 
tan] 

- Freaueney rBpcnse; MHz -85KHt{ - Tdfl* - Total 
harmonic distortion: 0.02% ( t KH?) * Signal' Notse Aabo: 
8fl dB (open Icop) • Tone control- 100 Hii16 dB 10 
KHz± )4dB ' C^namic range: 60 dB - Power Soppiy: 
48V- 70V5 Amp. » RlierC^ipacitqf : 47DO,u.75V« bfiflor. 



MODEL 
SA-4520 



Part #370-0350 £39.05 ea. 

1 Transformer Part * 670-0230. . S22 bQ ea, 

2 Filter Capacitor 4700,1 F 70V $6.50 ea 



■ ■-'■'-. 
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STEREO MIC. AND ECHO MIXER 
FOR STEREO AMPLIFIER SYSTEM 

The circuitry employs all integrated circuits. BED type 
echo Circuit, echo time Can be ad|uslcd [flWX 30 
Msec.] Also with a mKrophcne preamp on the board. 

Fully assembJeo. 
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MODEL: MXS05 
Part #370-0360 K9.95 ea. 



LOW T.l.M. TRANSISTORS 

100W + 100W 

* Employs Hilacrn tow nose I.C. for pfo-amp * Mcu- 

oulput IS V P-P (non drstortion) - Wrth ru-low Mter. and 
rone defoai arcuii ■ Bear power amp with short orcurt 
protacbon * Gtant heal sink for fln*ximumres4j(ls-Ton» 
eoftirc.3 - i4dB - Art components (except pots lor vol- 
ume, and tone controls} are pre-assenribted,, the quaMy 
ts guarajnlb>ed * Power supply DC - S5V-60V 




S59.50 per Kit 



SEND ONE DOLLAR 
FOR OUR DETAIL CATALOG 

Inside California 

Outside Calif. |.ncL Mexico & Canada} 

Overseas 



Shipping A Handling Charges 

Under 550.00 Over S50 00 

Pu reheats Purchase 

10<te 5% 

15% 10% 

25% 20% 



Minimum Order S1O.0O/Calif. Residents 
add 6.5% Sales Tax. Phone Orders Accepted 
on VISA or MC ONLY NOC.O.D/s. Prices sub- 
ject to change with out notice. 



MODEL: SAS02C 

Part #370-0340 MS 00 

POWER TRANSFORMER 

16BV-MV CT 6 AMP) 

Part #670-0220 $24.50 



STORE HOURS 

MON-FRI— 10-7 

SAT-10-6 
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'Apple and Apple II are tKe trademark of APPLE COMPUTERS. INC. 
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EDUCATION & INSTRUCTION 

EARN your university degree through evaluation 
assessment, of existing education, experience, 
achievements. Call, [614) 863-1791, or write, AS- 
SESSMENT, Box 13130R. Columbus. OH 43213. 

FCC general radiotelephone license. Home 
study. Fast, inexpensive! Free details. COMMAND, 
D-9t, Box 2223, San Francisco, CA 94126. 

UNIVERSITY degrees by mail! Bachelors, Masters, 
Ph.Di... Free revealing details. COUNSELING, Box 
317-RE4. Tustin, CA 92680. 

LEARN computer math easily! Binary, Octal, 
Boolean. Logic. Simple non-technical "Self-Study" 

fuldebook. Proven. $9.95 postpaid. COMPUTER 
RAINING, 107 I.C.B. Building, Sausalilo, CA 
94965. 

LEARN SMALL 

COMPUTER 

REPAIR 

Train at home En i para lime. No pre- 
vious experience needed. 
Experts show you what to do. now 
to do il! Even begmnors. can learn 
new to repair small compuiers 
Everything explained in easy-to 
undersland language. You learn 
by doing with tods and materials 
included In your course. Easy 
home-study plan shows how you 
can get in on ground floor of this 
fast-growing business. Sand far 
froff fids. No obligation. No tales- 
man will nil. 

School ol Computer Reailr, otp tmrm 
E 1Wi f Scfanton, Pennsylvania 1S515 
[ Yes] I want to get Into small computer repair. Rush me free I 
■ facts and color brochure. 




TS100Q/ZX81 SOFTWARE 

MORSE code translator — reads and generates 
Morse code [2K)cass, 59.95. Talking TS1000— 
software only, pronounces hex bytes from memory. 
(16K)cass. $9.95. TS1000 music box— compose 
music. (16K)cass. $9.95. THOMSON SOFTWARE. 
Box 1266. Lombard. IL 60148. 



UHF, CABLE TV UNITS 

BRAND new. Deluxe gated-pulsewave UHF unit. 
Finally video and audio to TV. Easy instructions, no 
more messy coil tuning or winding. Prebuilt lunar 
and IF. $169,95 the ■■Raider." Also Zenith UHF, 
Super Z kit in stock $179.95. Scorpion UHF, 25 dB 
preamp kit, written up in Radio Electronics. Put a 
sting in I hose faraway UHF slat ions $22.95. Full line 
of cable units, mini-codes, starbases, filters. Add 
3% shipping, MD residents 5% tax. Information, 
COD orders call (301) 882-9362. Send $2,00 for 
complete catalog to SATELLITE ELECTRONICS 
CORP., PO 9534. Baltimore, MD 21237. 



LASERS 

LASERS: complete units $150.00. Ruby rods from 
S25.O0. Laser surplus parts best prices anywhere. 
MEREDITH INSTRUMENTS, 6517 West Eva. 
Glendale.AZ 85302. 
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SPEAKER & ELECTRONICS CATALOG 
1001 BARGAINS IN SPEAKERS 

Tel.: 1 (616) 642 5092 
1901 MCGEE STREET KANSAS CITY, MO. 64106 
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Z-60 BASED 

MICROCOMPUTER 

A superb learning tool for students, 
instructors, hobbyists. 

Nothing else needed. Just plug in and start 
learning! Complete experimenters manual, easy 
instructions. 1 8 experiments. Fully expandable 
tor Z80-CTC, Z80-PIO. EPROM, Breadboardlng 
and prototyping. Invest with confidence. Now 
only S 129.95. two for only S239.95. 
2KB BASIC interpreter now available, only $1 9.00. 
Full money back guarantee! 

/>//#-FREE GIFT 

□ Check this box for FREE 
Z-80 Microprocessor 
Programming and 
Interfacing textbook when 
you order within 7 days. 
$12.95 value. 





for iimntdnlt action all TOLL FREE: 

,MSK 1 -800-426-1 044 



Redmond WA 9B052 
NAME 






ADDRESS 


CITY 


ST 


zip 


n VISA O MSTpRO 


EXP 




ACCT NO 




3H 



PREVENT 
HI-TECH 
HEADACHES 







Our Isolators 

eliminate 

equipment 

interaction, 

dean up interference, 

curh damaging power Sine spikes and 

lightning burnt*. 
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ISOl Isolator 

3 iaulaled socket*; quality spike 
suppression; basic protection. . . $76,95 

ISQ-3 Super-Isolator 

3 dual isolated sockets; suppressor; 
commercial protection 115.95 

ISO-17 Magnum Isolator 

4 quad isolated socket*; suppressor; 
laboratory grade protection. , , 200.95 



JS2* Electronic Specialists, Inc. 

171 S Main St.. Box 389. Nalfck, MA 01780 

Toll Ffee Order Desk 1 -800-22 5-4B76 
MasterCard. VISA. American Express 



WANTED 



WANTED: old Western Electric & RCA tubas, 
speakers, amps. Mcintosh, Marantz, lube amps, 
old Thorans. JBL, Altec. Garrard. (713) 728-4343, 
MAURY CORB, 11122 Atwell, Houston. TX 77096. 

INVENTIONS, ideas, new products wanted for pre- 
sentation to industry and exhibition at national tech- 
nology exposition. Call 1-800-528-6050. Arizona 
1-800-352-0458, X831 . 

HALLICRAFTERS S-40, S-52, S-77. Any con- 
dition. Paying S20.00-S40.00 each. FALA ELEC- 
TRONICS, Box 04134-2. Milwaukee, Wl 53204. 



TI-99/4A SOFTWARE 

TI-99/4A owners, Get your free catalog of new, ex- 
citing, low cost software. DYNA, Box 690. 
Hicksville. NY 11801. 



SCANNERS 



SCANNERS— discount prices Bearcat BC-100 
$279.99; Bearcat 210.XL $214,99; Bearcat 300 
$335.99; Regency MX3000 S1 86.99; JIL SX100 
S138.99; JIL SX200 $269.99; Bearcat 20/20 
S275.99: Spectrum radar detector S214.99; plus 
S3. 00 shipping. Free discounl catalog. Lowest 
prices anywhere on scanners, radar detectors, ma- 
rine radios, two-way accessories. SCANNER 
WORLD, 10-RE New Scotland, Albany, NY 12208 
(518) 436-9606. 



SUPERIOR UHF PREAMP KIT 

MOST advanced UHF preamp kit ever to be offered! 
Unit will drastically improve picture quality of all 
UHF-TV stations and even find stations you never 
thought existed. Great for generating that extra gain 
decoders need for maximum stability. Kit includes 
all parts, power supply, enclosure and instructions 
for only $29.95. Free postage/handling for prepaid 
orders, COD's S1.7S, catalog S2.00. HOWARD RE- 
SEARCH AND DESIGN, PO Box 204, Ellicott City. 
MD 21043 (301) 465-6116. 



CABLE TV 



DEALERS wanted; Channel 2, 3. and 4 notch fil- 
lers. Money back guarantee. Send $15.00 for 
sample and quantity price list. Specify channel(s). 
LEE KURTZ, PO Box 291394, Davie, FL 33329. 



THE BEST MACE to BUT, SELL or 
TRADE NEW md USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 

BOX 1 1 II •£ • PLACENTIA. CA J267G 

(7H) 632-7721 

Jsm Thoimnds of Reioere Njtraimdc 

Every Month 

ONE YEA* US. SUBSCRIPTIONS 

17.00 . in Ota - Sll.se - In Clin 

JA S35.M . Ufnlmt - 3n) Clui ^ff 1 




HtW FKOOUCTI 

COWOMWtl -MTt 

»mqOf IUCT. 

»V*UC*TtOH* 



7 FREE tip sizes with Deluxe 
desoldering/resoldering Iron 

Endeco't finest model 510. dual temperature j 

20/4Gw iron with switch & handle ulety 

lighl pkit 7 FREE <*? wJdering Up itzes. 

Weal lor ell your desolderlng. Jobs, 

Save big, Only $37. tt? po*fp*d. 

Send check, M.O-, Vtu or 

MC number with exp, dale to: 

Enterprise Dcwfopmenl Corp., 5127 E. 65th Streel. 

IndlanapofL*. IN 46220 or phone (317) 251-1232. 




REVERBERATION 
FOR ORGANS 



Solid state with controls for rever- 
beration and room size. 
EVERY ORGAN SHOULD 

O WN ONE. Send for frttffytr- 

DEVTRONIX ORGANS, INC. 

6101 WAREHOUSE WAY 

SACRAMENTO, CAUFOHWA 95826 Pepl. B 
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Which. . 
would 



YOU buy? 






Global Specialties 
GT-59S Socket 

• 590 Tie Points 

• 8- I.C. Capacity 
■ No Grid Labeling 

• Horizontal Expansion only 

• Screw-Down Mounting a 




If you have two similar products, both 
designed for the same function... and 
one offers you MORE features for LESS 
money. ..which would YOU buy? The 
answer is obvious! 

Just look at all these EXTRAS built into 
every HANDY test socket and buss strip... 

• Total contact labeling... 
simplifies circuit design/layout 

• Self-adhesive backing... for one- step 
simplified alignment and mounting 

• Full 9 14-Pin I.C. Capacity 

• Expands both horizontally and 
vertically... interlocks can't break 
or twist off 

• High temperature plastic housing... 
to 80° C . . . no warpi ng or melti ng ever! 

• Prices always up to 25% less than 
other leading brands 

To all these add: Long Life, low resistance 
and wide range contacts that accept 
combinations of resistors, capacitors, 
diodes, transistors, I.C.s, etc. with leads 
from .012 - .032" or 20 - 29 AWG. Clear, 
easy-to-read-and-identily contact mark- 
ings simplify layout, wiring and docu- 
mentation. Socket rows are labeled 1-to- 
64, and columns are marked A-to-Eand 
F-to-J. Mating buss strip rows are labeled 



A-to-D and consist of 25 contacts each. 
Bold red and blue lines show where 
contact strips begin and end. 

Finally, we have a full line of breadboard- 
ing equipment, from discrete sockets and 
buss strips to multi-board assemblies, 
available at comparable lower-than-low 
prices. 



Let's face it. If you get all this ... and 
the prices are ALWAYS to 25% less. .. 
there's no doubt which you'll buy. 
HANDY. It's our name... and It tells you 
what we do. 

What are you watting for? Order your 
HANDY breadboardlng products today. 
A toll-free call is all it takes! 



Here's how to order... 
HANDY Sockets and Buss Strips 


Part Socket Buss 

Number Strips Strips 


Ground 
Plate 


Tie 
Points 


14 pin 
IC's 


Price 


HB-0100 N/A 1 
HB-1000 1 N/A 
HB-1110 1 1 
HB-1210 1 2 


no 

no 

yes 

yes 


100 
640 
740 
340 


N/A 
9 
9 
9 


2.25 

9.95 

11.95 

13.95 


HANDY Breadboard Assemblies 


Part Socket Buss 
Number Strips Strips 


Binding 

Posts 


Tie 
Points 


14 pin 
IC's 


Price 


HB-2112 2 1 
HB-2312 2 3 
HB-3514 3 5 
HB-4714 4 7 


2 
2 
4 

4 


1380 
1980 
2420 

3260 


18 
18 
27 
36 


25.95 
31.00 
47.95 
63.95 



Mall Orden: Please acid $3 (Canada & Int'ladd $5) to cover cost of s-hhoping/hflndfirig. Sorry" No C.O,0- orders. 
Charge Card*: (Min. $15) Please include Acet. No,, Exp. Date, Bank No. (M/C only) and your signature. 
Chtckt: Drawn in U.S. Dollars on U.S. banks only Connecticut Rttldanti: Add 714% Sales Tax. 




Toorder...caii (203) 488-6603 Collect 

...Charge with VISA, MasterCard or Americ 
Ail Items off-the-shelf for Immediate Shipment! 



)llect A 

an Express. 1 

entity 



i division of RSP Electronics Corp. 

7 Business Park Drive • P.O. Box 699 • Branford, CT 06405 • (203) 488-6603 • TWX: (910) 997-0684 

U.S. and Canadian Distributor inquiries welcomed. 
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N SERVICE CHARGES VOLUME DISCOUNT 



DtGI KEY GUARANTEE: 



Oioi «ti. Hifirtr ii imiti. hm Dm i«Bi. 



Ariri W cio > O.DD- 

-".'!ti '" i ■ * i ci a c u 

Add J0.50 1 230.00 
Add *0, 3 3 * 300.00 
Ho Char n» tvOOO OQi 
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Bargains 1 I I 
ACAC-1 or ACPP-1 '$ 

10 ft. audio extension 
cable. $1.50 



JAVANCO 

YOUR PARTS SUPERMARKET 

5011 12th Ave. South 
Nashville, TN 37203 




ECKA-72 Mini-axial Kit 
I ^ $6M 



/I 




ECKR-72 Mini-lvtic Kit 
PC Leads $ 6.85 



Calculator 
keyboard switch 
$2.25 




ma a 

odd ■ ■ 

■ ■ ■ ■ 



SPK-1,000 PIEZO TWEETER S6.75 
each or S4.65 with S15 order! FLAT 
RADIATING PIEZO S3.3S. 

This quality speaker is easily installed 
without crossover. 

EC K -251 $9 .35 assorted miniature elec- 
trolytic?, all good useable values, in a 
plastic bag. 251 PCS 

1000 long lead resistors, % and Vi watt 
assortment $ 6.75 



JAVANCO 

YOUR PARTS SUPERMARKET 

5011 12th Ave, South 
Nashville, TN 37203 




Out-of-state orders over $15 call Toll Free 1-800-251-5555 
Tennessee residents and information requests call 1-800JAVANCO 



6 ea. of 6 assorted useable mylar capatiiots 
with PC leads in a it useable plastic box. 



AD0210SQ8 112.50 m. 2/82.50 
Philips S dim mid-range 

.lull power speaker 




bO assorted PC and axial lead ehrclroly'lcs 






•*■' 



9C assurted fuse 5(5 each ot 18 types) 
3 AG & 5x20 mm sizes 
n good useable amperes 



Call toll tree 1-800-251-5555 (TN. 1-800- JAVANCO) 
$15.00 minimum order plus $2.75 shipping ami iiandling(M.75 shipping on COD orders) 
Tennessee residents add 675% tai VisaandMasterchargeaccepted. 
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f TECHNICIANS * SERVICEMEN $ 

1 COMPONENTS FOR YOUR MAINTENANCE & REPAIR WORK 2 

$ SPECIAL: OUR LOW LOW PRICES $ 

$ REPLACEMENT FOR ECG®TYPES 

2 TYPE NO. T«UI 

$85 FOUR for 

§ 102A THREE for 

$123A FIVP for 

$ 123AP SIX for 

$■ 
$ 



1(1111 CMT TYPE NO 



TDUB COtt 5 

.99 125 SEVEN for .99 f 

.99 159AP FOUR for .99 f 

.99 177 EIGHT for .99$ 

.99 199 FIVE for .99 $ 



SUPER SPECIAL <min. s pc. each) 



TYPE NO. 

£124, 
1 128. 
f 129. 
§130. 
* 152. 
$153. 
$154. 
$ 



IMI HIT 

. . .85 
45 
45 
80 
40 
40 
60 



TYPE NO. 

165. 
171. 
184. 
185. 
238. 
276. 
291 . 



ri)i cosi 
. . 2.25 
.. .65 
. .45 
.. .45 
. . 2.25 
. . 6.95 
. . .95 



TYPE NO. 

375. 
506. 
500A 
523. 
526A 



$ 
$ 

III! HIT tt 

- .99 1 

.. .55 2 

. . 8.95 | 

■ 9-95 $ 

10.20 $ 



! .BBSS 






$ 
$ 

$ 
$ 
$ 
$ 



529 13.75$ 

712 1.25$ 

$ 
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2SC867A 

2SC1114 

2SC1308K 

AN214Q 

AN239A 

„ BA532 , . . 

$ GH3F .... 

$ HA1342A 

$ 



JAPANESE TYPES (min. 5 pc. each) 

2.75 HA1366W 1.85 STK0029 

3.25 HA1377A 2.90 STK0080 

1.95 LA4102 1,25 TA7205AP 

1.45 M51515BL 2.95 TA7208P 

4.60 STK433 3.95 TA7222AP 

1.80 STK435 3.95 UPC1181H 

.89 STK437 6.25 UP01182H 

2.30 STK439 6.50 UPC1185H 



3.80$ 



S 



COD ORDERS WELCOME ($25 MIN. ORDER) 
For Complete Component Catalog Call or Write 

DIGITRON ELECTRONIC 

110 HILLSIDE AVENUE, SPRINGFIELD, N.J. 07081 
Toll Free: 800-526-4928 In NJ; 201-379-9016 

•ECG IE A TRADE MARK OF PHILIPS ECG. 
DIGITRON ELECTRONIC IS NOT ASSOCIATED IN ANY WAY WITH PHILIPS ECO 



1.50 c 
1.85 2 
1.95 f 
115$ 
1.25 $ 
2.99$ 
$ 



*. buu unutna wcLktunc i^do mm. unucn; a 

For Complete Component Catalog Call or Write 2 

$ DIGITRON ELECTRONIC $ 

* 110 HILLSIDE AVENUE, SPRINGFIELD, N.J. 07081 g 
$ Toll Free: 800-526-4928 In NJ: 201-379-9016 $ 
$ 

$ . 

fin/-i c -h nu cocf iMFnouATinu r?ARn 



Electronics 

NUMBER ONE IN 

QUALITY 

SERVICE 

AVAILABILITY 

THE WORLD'S MOST 

COMPLETE PROFESSIONAL 

AND HOME ELECTRONICS 

ENTHUSIAST INVENTORY 

' Semiconductors + Memories 

• Microprocessors + Support Circuits 

' Microcomputer Systems + Peripherals 

■ Passive Electronic Components 

* Hand Tools. Wire Wrapping, 
Soldering Equipment + Hardware 

NOW AVAILABLE — FREE 
108 3 80-page catalog 

A complete listing of products 

■ and specifications 

--" Call, write or circle the 
-" inquiry card for your 
- - 1 free copy today. 



P.O. Box 8000, Westboro, Mass. 01581 
CALL TOLL FREE: 1.800-343-0874 

Mass customers call (617) 366.0500 



CIRCLE 3 ON FREE INFORMATION CARD 



flW 



TOLL FREE ORDERS • t -800-826-5432 

(IN CALIFORNIA: I -800-258-6666) 
INFORMATION ■ 12131 3SO-S00O 



SOLID STATE 
RELAYS 

2 AMP 

MOTOROLA 

■VP 1ZLTO 
RATED 
CONtROL-3 6 SV0C 
LOA0-120VACJAMPS 
T T L. COMPATIBLE 
SIZE . • '. - THIGH 
S3. 50 EACH idrORJj; 

10 AMP 

TEIEDYHE P/N 615 1 

CONTROL 

3-32 VDC 
LOAD 10 AMP 
140 VAC 
$9.50 EACH 




EDGE 

CONNECTORS 



' mimtiniMUWWitiiHn 

22/44 22tii COLO PLATED 

CONTACTS 

166 CONTACT SPACING 

$2.00 EACH 10F0R51H00 

28/56 

2S/56 GOLD PLATED CONTACTS 
16« CONTACT SPACING 

SZ. 50 EACH 10 FOR «2 00 



50/100 MICRO PLASTIC 

-MP0I25SDD5 I i 

STANDARDS- 100 CONNECTOR 
125- SPACING GOLD PLATED 
PC MOUNT 

S3.75 EACH to TORUS 00 



13 VDC RELAY 

CONTACT SPNC 
lOAMPig 120 VAC 

ENERGIZE COIL TO 
OPEN CONTACT 
COIL 13 VDC 650 OHMS 
SPECIAL PRICE SI. 00 EACH 



KEY ASSEMBLY 
5 KEY 

11,00 
EACH 

CONTAINS 5 SINGLE-POLE 

NORMALLV OPEN SWITCHES 

MEASURES 3 3,i' LONG 

6 KEY 

J 1-25 
EACH 

CONTAINS & SINGLE-POLE 

NORMALLY OPEN SWITCHES 

MEASURES * W4 m LONG 



SUB-MINIATURE 

DTYPE 

CONNECTOR 




SOLDER TYPE SUB-MINIATURE 
CONNECTORS USED FDR 
COMPUTfRHODK UPS 



DB-15PLUG 
08-15 SOCKET 
DB- 15 HOOD 
08-25 PL UQ 
DB-25 SOCKET 
DB-25 HOOD 



S2.75 
;-•- oo 
$1,50 
$2.75 
$3.50 
$1.25 




MULTI-SWITCHES 

5 STATION INTERLOCKING 

3 - 2PDT AND 2 - 6 POT SWITCHES ON FULLY 
INTERLOCKING ASSEMBLY 3'j' BETWEEN 
MOUNTING CENTERS $2.50 EACH 

5 STATION NON-INTERLOCKING 

SAME AS ABOVE. EXCEPT EACH SWITCH 
OPE HATE S IN DEPENDENTLY S2. 50 EACH 




v*- SEND FOR- 



'NEI 
■ LAHGER! 



COMPUTER 
GRADE 
CAPACITORS 

1700 mtd, 150 VDC 12.00 
2 1/2" DIA - 4 3/4" HIGH,** jg 
3.600 mtd 

$1-00 

3" HIGH 



48 PAGE CATALOG 



40YOC 
1 3/a- DIA 
6,*! 00 mid. 

60 VDC $2.90 I 

I 3/8" DIA - 4 1/4" HIGH 

22,000 mid. 15 VDC 

2" DIA ■ 2 1/2" HIGH $2.00 

22,000 mid. 40 VDC 

2" DIA ' 6" HIGH $3.00 

24,000 mid. 30 VDC 

1 3/4" DIA * 4" HIGH $3.50 

31,000 mid. IS VDC 

1 3/*- DIA ■ 4" HIGH «<50 

72,000 mtd. 15 VDC 

2" DIA ' I HIGH $3.50 
180,000 mid. at $V 

2 1/2" DIA - 4 1/2- HIGH S1.S0 



CLAU'l TO FIT CAPACITORS KH i 



POWER 

SUPPLY 




BCD DIP SWITCH 

10 POS I T I ON ROTARY „ . 

SCREWDRIVER ADJUST lS-5t 
FITS6PINDIP Stiff 



WALL 
TRANSFORMER 



ALL ARE IIS VAC 
PLUG IN 



4 VOC it 70 MA SI 50 

» VDC il 225 HA %3M 

la.S VAC •! 10 VA tun 

17 VAC ■! 500 MA S4.00 




MINIATURE TOGGLE SWITCHES 

ALL ARE RATED S AMPS @ 1 25 VAC 



S.P.D.T 

(on-on) 

P C STYLE, 

NOW-THREADED 

BUSHIM& 

J 5* EACH 

10 FOR %?va 



S.P.DT. 

(on-o(Non) 

MOrJ-TMHEAOEDj 
BUSHING 
P C STYLE 
?$* EACH 
lOfORSfQO 




S.P.D.T. 

(on-oft'on)^ 

SOLDER LUG 
TERM IMA LS 

il.MEACH 
10FOflMM 
100 FOR $«]pg 



D.P.DX 
(on-onj 

SOLDER LUG j 

TEftMIMALS 
UM EACH 
t0 FOR U9W * 

ioo t on jibooo 



ELECTROmCSCORP. 




FOR 

YOUR 

SOCKETS 

SWITCHES 

KNOBS 

&IDC 

PRODUCTS 



...CHOOSE 



EB 




Hundreds of styles are now available to 
you through your local Electronics Store. 

For the store closest to you please contact 
our Sales Representatives or contact us 
directly. 



i 



for ...wrcom 



inter COI cwit ches. L 



Knobs 



EMU'. 



PACKAGED 
PRODUCTS 



P.O. Box 659, 40 Perry Avenue 
Attleboro, MA 02703 (61 7) 222-2202/Ext. 2272 



AM 



® Manufacturers of Quality Electronic 
Products for over 50 Years 




R EP RES ENT ATTVES 

KEENE SALES CO. . INC. 

* 156 Broad St.. Lynn, MA 01901 

(617)595-2300 

321 Prosper! St 

F. Longineadow, MA 01028 

(413)785-1158 

STEVE FISHER SALES CORP. 

221BirGrawAve. 

Teaneek, NJ 07666 

(201)837-1200 

LEONARD D. ALLEN. INC, 

19 Eastern Ave. 

Syracuse. NY 13211 

(315)437.8387 

AUSTIN ASSOCIATES 

•50 Windsor Ln. 

Willingboro, NJ 08046 

(609) 871-9290 

2527 Quebec School Rd. 

Mill rll Mown. MD 21769 

(301)371-9390 

MANDABAOI l-EIINEK CO. 

•155 South Hamilton Rd. 

Columbus, OH 432 13 

(614) 235-0265 

1221 Temple Trail 

Stow, OH 44224 

(216)686-1965 

WALLACE 

ELECTRONIC SALES 

"127ArmfieldSt.. 

Kemersville, NC 27284 

(800)672-4290 

8571 KennesawCt., 

Jones bore, GA 30236 

(800)334-3518 

401 Chase Lane. 

Norcross, GA 30093 

(800)334-3518 

SEACOM SALES CO., INC 

•3500 N. Slate Rd. #7 

Lauderdale Lakes, FL 33319 

(305)486-0260 

4602 FJ Prado Blvd. 

Tampa. FL 33629 

(813)837-0055 

ROBERT MILSK CO., INC. 

•22420 Telegraph Rd. 

Sum Wield. Ml 48037 

(313)354-3310 

4321 East 82nd Si. 

Indianapolis, IN 46250 

(317)842-3400 

ELECTRONIC 

SPECIALISTS. INC. 

•381 North York Rd. 

Elmhursl, IL 60126 

(312)941-0710 

1 1080 West Forest Home Ave. 

Hales Corners, Wt 53130 

(414) 529-2653 

BOB GUNN ft ASSOCIATES 

•3201 Skylane Dr. 

Carrolton.TX 75006 

(214) 733-1222 

5560-BNW72nd5t, 

Oklahoma City. OK 73132 

(405)721-9400 

2437 Taffy Dr., Kenner LA 70065 

(504)443-5072 

8610 Lamppost Ln. 

Houston TX 77064 

(713)466-8673 

5934 Spring Valley 

San Antonio, TX 78247 

(512)655-1041 

MORE SALES. INC. 

3625 North 16th St, 

Phoenix, AZ 850 16 

1602)265-9201 

FEATHERSTONE 

SALES CO. 

288 17 Granada Dr. 

Hayward, CA 94544 

(415) 785-1926 
LESSING ASSOCIATES 
•24325 San Fernando Rd. 
Newhall, CA 91321 
(213)348-6662 

1677 James Dr. 
Carlsbad, CA 92008 
(619)434-6913 'Main Office 
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ti 
33 



CD 
00 



125 



64K DYNAMIC 
200 NS 



$595 TIYIM2016 



2KX8 STATIC 
200 NS 



CO 

o 

z 
O 
tr 
(- 
o 

UJ 

_i 

HI 

6 

Q 
< 

EC 



2101 

5101 

2102-1 

2102L-4 

2102L-2 

2111 

2112 

2114 

2114-21 

2114L-4 

2114L-3 

2114L-2 

TCSS14 

TC5S16 

2147 

TMS4044-4 

TMS4044-3 

TMS4044-2 

MK411B 

TMM2016-200 

TMM2016-150 

TMM2016-100 

HMS116-4 

MM6116-3 

HM6116-2 

HM6116LP-4 

HM6116LP-3 

HM6116LP-2 

Z-6132 

HM6264 



STATIC RAMS 



256x4 
256 k 4 
1024 I 1 
1024 X 1 
1024 1 1 
25$ x 4 
256x4 
1024 1 4 
1024 X 4 
1024 x 4 
1024x4 
1 024 x 4 
1024x4 
2048 X B 
4696x1 
■1036 I 1 
4696 x 1 
4096 X 1 
1024 ■ 6 
2046 X 6 
2046 1 6 
2046 X 6 
2046 X 6 
2046x6 
204B x 8 
2046 x 6 
2048 x 8 
2046 X 6 
4096 K 8 
6192 IS 



LP - Low Power 



(450m) 
(450m) (cmos) 

(450 nt) 

(4S0ni> (LP) 
(250ns) (LP) 
(450m) 

(450ns) 
(4 50ns j 
(250ns) 
(450ns) (LP) 
(300ns) (LP) 
(200 ns) LP) 
(650ns) [cm os) 
(250ns) (cmos) 
(55 n.) 
(45Q n») 
(300n») 
(20Qn») 
(250ns) 
(200ns) 
(150ns) 
(100ns) 

(200ns) (cmos) 
(150ns) (cmos) 
(120ns) (cmos) 
(200ns) (cmos)(LP) 
(150ns) (cmos) (LP) 
(120ns) (cmos)(LP) 
(300ni) (Qstst) 
(150ns) (cmos) 

QslII = Oussi- Static 



1.95 

3.95 

.89 

.99 

1.49 

2.49 

2.99 

6/9.95 

6/10.95 

8/12.95 

6/13.45 

6/13.95 

2.49 

0.95 

4.95 

3.49 

3.99 

4.49 

9.95 

4.15 

4.95 

6.15 

4.75 I 

4.95 I 

8.95 I 

5.95 1 

6.95 

10.95 

34,95 

49.95 



1702 
2706 
2756 
2716 
2716-1 
TMS2516 
TMS2716 
TM 52532 
2732 
2732-250 
2732-200 
2732A-4 
2732A 
2732A-2 
2764 
I 2764-250 
2764-200 
TMS2564 
M CMS 8 764 
M CMS 376$ 
27126 



256x8 
1024 1 9 
1024 x 8 
2046 x 8 
2046 1 6 
2046x8 
2046 x 8 
4096x8 
4096 18 
4096x8 
4096 X 8 
4096 X 6 
4096 x 8 
4096x6 
8192 X S 
8192 x 8 
8192x8 
8192x8 
8192 x 8 
8192 IS 
16384 X 8 



{1u«> 
(450ns) 
(4 50 ns) 
(450ns) 
(350ns) 
(450ns) 
(450ns) 
(450ns) 
(450ns) 
(250ni) 
(200ns) 
(450ns) 
(250ns) 
(200ns) 
(450ns) 
(250ns) 
(200ns) 
(450ns) 
(450ns) 
(350ns) 
(300ns) 



' Single 5 Volt Supply 



MS 


4.50 1 




3.95 1 


(5*> 


5.95 1 


(Sv) 


3.95 1 


(5*> 


5.95 1 


(5*) 


5.50 1 




7.95 1 


(5v) 


5.95 1 


(Sv) 


4.95 1 


(5») 


8.95 1 


(Sv) 


11.95 1 


(5v)(21vPGM) 


6.95 1 


(Sv)(21vPGM) 


9.95 1 


(5v)(21vPGM) 


13.95 1 


(Sv) 


6.95 1 


(Sv) 


7.95 1 


(Sv) 


19.95 1 


(5v) 


14.95 1 


(5v) (24 pin) 


39.95 | 


(5v)(24(*iKpwrcii.) 42.95| 


(Sv) 


29.95 1 


PGM = Program si 21 VoltsJ 



"CRYSTALS 



DYNAMIC RAMS 



EPROM ERASERS 

QSPECTRONICS 
CORPORATION 



TMS4027 
UPD411 
MM52B0 
MK4106 
MM5295 
4116-300 
4116-250 
4116-200 
4116-150 
4116-120 
2118 
I MK4332 
I 4164-200 
14164-150 
MCM666S 
TMS4164-15 



4096 x 1 

4096x1 

4096 I 1 

8192 X 1 

8192 X 1 

16364 x 1 

163B4 X t 

16364 x 1 

16384 X 1 

16384x1 

16394x1 

32768 x 1 

65536 X 1 

65536 x 1 

65536 X 1 

65536 x 1 



;:; | 

(300ns) 

(300ns) 

(200ns) 

(250ns) 

(300ni) 

(250ns) 

(200ns) 

(150ns) 

(120ns) 

(150ns) (5v) 

(200ns) 

(200ns) (5v) 

(150ns) (Sv) 

(200ns) (5v) 

(150ns) (5v) 



1.99 
3.00 
3.00 
1.95 
1.85 
6/11.75 
6/7.95 
8/12.95 
6/14.95 
8/29.95 
4.95 
9.95 I 
5.951 
6.95 I 
8.95 
9.95 I 







Cipaclty 
Chip 


Intensity 






Timer 


(uW/Cm 1 ) 




PE-14 




9 


6,000 


83.00 


PE-14T 


X 


9 


6,000 


119.00 


P6-24T 


X 


12 


9,500 


175.00 


PL-26ST 


X 


SO 


9,600 


255.00 


PR-125T 


X 


25 


17,000 


349.00 


PR-320T 


X 


42 


17,000 


595,00, 



* computer managed inuentoru 
— uirtuaim no bach orders! 

* ueru competitive prices! 

* Friendly stall! 

* Fast serulce — most orders 
shipped within 2a hours! 



6502 


4.95 


6504 


6.95 


6505 


8.95 


6507 


9.95 


6520 


4.35 


6522 


6.95 


6532 


9.95 


6545 


22.50 


6551 


11. B5 


2 MHZ 




6502A 


6.95 


6522A 


9.95 


65 32 A 


11.95 


6545A 


27.95 


6551 A 


11.95 



r DISC 




CONTROLLERS 


1771 


16.95 


1791 


24.95 


1793 


26.95 


1795 


29.95 


1797 


49,95 


2791 


54.95 


2793 


54.95 


2795 


59.95 


2797 


59.95 


6843 


34.95 


8272 


39.95 


UPD765 


39.95 


MH8876 


29.95 


MB8877 


34.95 


1691 


17,95 


.2143 


JM& 



r 8ooo ^ 


8035 


5.95 


S039 


5.95 


INS-6080 


17.95 


INS-8073 


49.95 


8060 


3.95 


8065 


4.95 


6085A-2 


11.95 


8066 


24.95 


8067 


CALL 


8088 


29.95 


8089 


69.95 


6155 


6.95 


8155-2 


7.95 


6156 


6.95 


8185 


29.95 


8185-2 


39.95 


8741 


29.95 


8748 


24.95 


,8756 


24.95 



CRT 

I CONTROLLERS 



6645 


14.95 


68845 


19.96 


HD46505SP 


15.95 


6647 


11.95 


MC1372 


6.95 


69047 


24.95 


8275 


29.95 


7220 


99.95 


CRT5027 


19.95 


CRTS037 


24.95 


TMS9916A 


39.95 


.DP8350 


49.95 



8202 


24.95 


8203 


39.95 


8205 


3.50 


8212 


1.80 


8214 


3,85 


8216 


1.75 


8224 


2.25 


8226 


1.80 


8228 


3.49 


8237 


19.95 


8237-5 


21.95 


6238 


4.49 


B243 


4.45 


6250 


10.95 


B251 


4.49 


6253 


6.95 


8253-5 


7.95 


6255 


4.49 


B255-5 


5.25 


8257 


7.95 


8257-5 


B.95 


8259 


6.90 


82S9-S 


7.50 


8271 


79.95 


8272 


39.9S 


8275 


29.95 


8279 


8.95 


B27S-5 


10.00 


5282 


6.50 


B283 


6.50 


5264 


5.50 


9286 


6.50 


9267 


6.50 


1286 


25.00 


,8269 


49.95, 





Z-80 






2.5 Mhz 




Z60-CPU 


3.95 




Z80-CTC 


3.95 




Z80-OART 


10.95 




Z80-JJMA 


14.95 




ZS0-PIO 


3.95 




ZSO-SIO/0 


11.95 




Z80-SIO/1 


11.95 




ZSO-SIO/2 


11.95 




Z80-SIO/9 


11.95 




4.0 Mhz 




ZBOA-CPU 


4.49 




Z90A-CTC 


4.95 




ZBOA-DART 


9.95 




Z80A-DMA 


12.95 




Z80A-PIO 


4.49 




ZSOA-SIO/0 


12.95 




Z60A-SIO/1 


12.95 




ZBOA-SIO/2 


12.95 




ZS0A-S1O/9 


12.95 




6.0 Mhz 




ZBOB-CFU 


9.S5 




Z80B-CTC 


12.95 




Z80B-PIO 


12.95 




Z60B-DART 


19.95 




ZBOB-SIO/2 


39.95 




ZILOG 




Z6132 


34.95 


M671 


39.95J 



| 32.768 khl 
1.0 mhi 
1.8432 
2.0 

2.097152 
2.4578 
3.2768 
3.579545 
4.0 
5.0 

5.0688 
5.185 
5.7143 
6.0 
6.144 
6.5536 
6.0 
I 10.0 

10.738835 

14.31818 

15.0 

16.0 

17.430 

18.0 

18.432 

20.0 

22.1184 
L.32.0 



AY3-1014 

AY5-1013 

AY3-1015 

PT1472 

TR1602 

2350 

2651 

IM6402 

I M 6403 

INS8250 



1.95 
3.95 
3.95 
2,95 
2.9S 
2.95 
2.95 
2.95 
2.95 
2.S5 
2.95 
2. 95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 



6.95 
3.95 
6.95 
9.95 
3.95 
9.95 
6.95 
7.95 
6.95 
10,95 



CMOS 



GENERATORS 
BIT-RATE 



MC14411 
BR1941 
4702 
COM5016 

COM8116 
MM5307 



1 1 .95 I 

11.95 
12.55 
16.95 
10.95 
10.95 ] 



FUNCTION 

MC4024 3.95 I 

LM566 1.49 

XR2206 3.75 

L.S03S 3.95J 



r misc 




U CO 7201 


29.95 I 


TMS99S32 


29.95 I 


ULN2003 


2.49 I 


3242 


7.95 I 


3341 


4.95 I 


MC3470 


4.95 I 


MC34S0 


9.00 I 


11C90 


13.95 I 


95H90 


7.95 I 


2513-001 UP 


9.95 I 


L2 5 13-002 LOW 


4.-35 J 



CLOCK 




CIRCUITS 


MM5314 


4.95 


MM5369 


3.95 


MM5375 


4.95 


MM56167 


12.95 


MM5B174 


11.95 


MSM5632 


3.95J 



KEYBOARD 
CHIPS 

I AY5-2376 1 1 .95 I 

AT5-3800 11.95 

LaYS-3600 PRO 11.354 



4000 

4001 

4002 

4006 

4007 

4006 

4009 

4010 

4011 

4012 

4013 

4014 

4015 

4016 

4017 

4018 

4019 

4020 

4021 

4022 

4023 

4024 

4025 

4026 

4027 

4028 

4029 

4030 

4034 

4035 

4040 

4041 

4042 

4043 

4044 

4046 

4047 

4049 

4050 

4051 

4053 

4060 

4066 

4068 

4069 

4070 

4071 

4072 

4073 

4075 

4076 

4076 

40B1 

4092 

40B5 

4066 

4093 

4099 

4099 

14409 

14410 

14411 

14412 

14419 

14433 

4502 

4503 

450B 

4510 

4511 

4512 

4514 

451 S 

4516 

451 B 

4519 

4520 

4522 

4526 

k 4527 



.29 

.25 

.25 

.89 

.29 

.95 

.39 

.45 

.25 

.25 

.36 

.79 

.39 

.39 

.69 

.79 

.39 

.75 

.79 

.79 

.29 

.65 

.29 

1.65 

.45 

.69 

.79 

.39 

1.95 

.85 

.75 

.75 

.69 

.85 

.79 

.85 

.95 

.35 

.35 

.79 

.79 

.86 

.39 

.39 

.29 

.35 

.29 

.29 

.29 

.29 

.79 

.29 

.29 

.29 

.95 

.95 

.4)9 

2.49 

1.95 

12.95 

12.95 

11.95 

12.95 

7.95 

14.95 

.95 

.65 

1.95 

.85 

.85 

.65 

1.25 

1.79 

1,55 

.69 

.39 

.79 

1.25 

1.25 

1.95 



4528 

4531 

4532 

4538 

4539 

4541 

4543 

4553 

455S 

4556 

4561 

45B2 

4594 

4585 

4702 

74C00 

74C02 

74C04 

74COS 

74C10 

74C14 

74C20 

74C30 

74C32 

74C42 

74C48 

74C73 

74C74 

74C76 

74CB3 

74CB5 

74CB6 

74C89 

74C90 

74C93 

74C95 

74C107 

74C1S0 

74C151 

74C1S4 

74C157 

74C160 

74C161 

74C1S2 

74C163 

74C164 

74C165 

74C173 

74C174 

74C175 

74C192 

74C1B3 

74C19S 

74 C 200 

74C221 

74C244 

74C373 

74C374 

74C901 

74C902 

74C903 

74C905 

74C906 

74C907 

74C908 

74C909 

74C910 

74C911 

74C912 

74C914 

74C915 

74C918 

74C920 

74C921 

74C922 

74C923 

74C925 

74C926 

74C928 

74C929 



1.191 

.951 

1.95 I 

1.95 I 

1.95 I 
2.64 I 
1,19 I 
5.791 

.95 1 

,95 

1.95 

1.95 

.75 

.75 

12.95 

.35 

.35 

.35 

.35 

.35 

.59 

.35 

.35 

.39 

1.29 

1-99 

.65 

.65 

.80 

1.95 

1.95] 

.39 

4.50 

1.19 | 

1.75 

.991 

.69 

5.75 

2.25 

3.25 I 

1.75 

1.19 

1.191 

1.19 

1.19 

1.39 

2.00 

-79 

1.19 

1,19 

1.49 

1.49 

1.39 

5,75 

1.75 

2.25 

2 45 

2.45 

.39 

.85 

.85 

10.95 

.95 

1.00 

2.00 

2.75 

9.95 

6.95 

B.95 

1.95 

1.19 

2.75 

17.95 

15.95 

4,49 

4.95 

5.95 

7.95 

7.95 

19.95 J 



1224 S. Bascom Avenue, San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 



Copyright 13B4 J DP, Microdevices 



VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9 9 Sat. 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS; Minimum order $10- For stripping and handling include 
S2.SQ for UPS Ground and S3 50 lor UPS Air Orders aver 1 lb and 
foreign orders may require addiiionai shipping charge* — please 
contact our sales department for the amount. CA residents mutt 
include 6* i vales lax. Bay Area and LA reildents include 6 V », Pricei 
subject to change wnthoul notice. We are not responsible tor 
typographical errors. We reserve the nghl to limit quantifies and to 
substitute manulaclufer All merchandise subject to prior sale. 
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2iia 4S o N8 8/$9" 211 a 



250 NS 



8/$1Q95 



74LS00 



74 L 500 

74LS01 

74LS02 

74 L SO J 

74 1. £04 

74LS05 

74LS0B 

74 L SOS 

74LS10 

74LS11 

74LS12 

74LS13 

74LS14 

74LS1S 

74LS20 

74LS21 

74 L SSI 

74LS26 

74LS27 

74LS28 

74LS30 

74LS32 

74 L S3 3 

74LS37 

MLS 30 

74LS40 

74LS42 

74LS47 

74LS4S 

74LS49 

74LSS1 

74LS54 

74LSSS 

74LS63 

74LS73 

74LS74 

74LS75 

74LS76 

74LS70 

74LS83 

74LSS5 

74LS86 

74LS90 

74LS91 

74LS92 

74LS93 

74LS9S 

74LS16 

74 LSI 07 

74LS10S 

74LS112 

74LS113 

74LS114 

74LS122 

74LS123 

74 LSI 24 

74 LSI 25 

74 LSI 26 

74LS132 

74L8133 

74LS136 

74LS137 

74LS138 

74 LSI 39 

74 LSI 45 

74LS147 

74LS148 

74LS151 

74LS153 

74 LSI 54 

74LS155 

74LS156 

74LS157 

74LS155 

74LS160 

74LS161 

74LS102 

T4LS163 

74LS1M 

74 LSI 65 

74IS166 

74LS165 

74 L St 09 

74LS170 



74LS173 

74LS174 

74LS17S 

74LS181 

74LS189 

74LS190 

74LS191 

74LS192 

74LS193 

74L5194 

74LS195 

74LS196 

74LS197 

74LS221 

74LS240 

74LS241 

74LS242 

74LS243 

74LS244 

74LS245 

74LS247 

74LS24S 

74LS249 

74LS251 

74LS2S3 

74LS257 

74LS258 

74LS259 

74LS260 

74LS268 

74LS273 

74LS275 

74LS279 

74LS280 

74LS283 

74LS290 

74LS293 

74LS295 

74LS298 

74LS29S 

74LS323 

74LS324 

74LS352 

74LS353 

74LS363 

74LS384 

74LS365 

74LS386 

7415367 

74LS368 

74LS373 

74LS374 

74LS375 

74LS377 

74LS37B 

74LS379 

74LS3S5 

74LS386 

74LS390 

74LS393 

74LS395 

74LS399 

74LS424 

74LS447 

74LS490 

74LS624 

74LS64Q 

74LS645 

74LS668 

74LS669 

741S670 

74LS674 

74LS6S2 

74LS683 

74LS6S4 

74LS685 

74LS588 

74LS689 

01LS95 

81LS96 

81LS97 

S1LS98 

25LS2521 

25LS2569 







74S00 






74S00 


,32 


74S132 


1,24 


74S225 


7.95 


74S02 


.35 


74S133 


.45 


74 S 240 


2.20 


74503 


.35 


74S134 


.50 


74S241 


2.20 


74S04 


.35 


74S135 


.09 


74 S 24 4 


2.20 


74 SOS 


.35 


74S138 


.85 


74S251 


.95 


74S08 


.35 


74S139 


.05 


74S253 


.95 


74 SOS 


.40 


74S140 


.55 


74S257 


.95 


74S10 


.35 


745151 


.95 


74S258 


.95 


74S11 


.35 


74S153 


.95 


74 S 260 


.79 


74S15 


.35 


745157 


.95 


74S273 


2,45 


74S20 


.35 


74S1SS 


.95 


74S274 


19.95 


74S22 


.35 


745161 


1.95 


745275 


19,95 


74S30 


.35 


MS 162 


1.9S 


74S280 


1.95 


74S32 


.40 


74S163 


1.95 


74S287 


1.90 


74S37 


.00 


74S160 


3.95 


74S28U 


1.90 


74S38 


.85 


74S169 


3.95 


74S289 


6.89 


74S4D 


.35 


74S174 


.95 


74S301 


6.95 


74S51 


.35 


74S175 


.35 


74S373 


2.45 


74S54 


.40 


74S181 


3.95 


74S374 


2.45 


74S65 


.40 


74S182 


2.95 


74 538 1 


7.95 


74S74 


.50 


74S188 


1.95 


74S387 


1.95 


74SS5 


1.99 


74S1S9 


6.95 


745412 


2.98 


74S86 


-50 


74S194 


1,49 


74S4T1 


4.95 


74S112 


.50 


74 SI 55 


1.48 


T4S472 


4.95 


74S113 


.50 


74S196 


1.49 


74S474 


4.95 


74S114 


.55 


74S197 


1.4S 


74S402 


15.25 


74S124 


2.75 


74S201 


8.95 


74S570 
74S571 


2.95 
2.95 



f VOLTAGE ^ 


REGULATORS 


7805T 


.75 


7905T .05 


78M0SC 


.35 


790BT .85 


7808T 


.75 


791 2T .85 


7B12T 


.75 


791 5T .85 


7815T 


,75 


7924T .85 


7824T 


.75 


7905 K 1,49 


7805K 


1.39 


791 2K 1.49 


781 2K 


1.39 


7915K 1.41 


7S15K 


1.39 


7924K 1.49 


7824K 


1.39 


79L05 .71 


70L05 


.89 


79L12 .79 


78L12 


.89 


79L15 .71 


70L15 


.69 


LM323K 4.95 


7BN05K 


9.95 


U A 785 40 1,95 


70H12K 


9.95 




C, T 


= TO-220 


K - TO-3 




L = TO-92 



7400 





DATA ACQUISITION 




ADC0800 


15.55 


DAC0S08 


2.95 


ADC0804 


3.49 


□ AC 1020 


9.25 


AOC0S09 


4.49 


DAC1022 


5.95 


ADC0817 


9.95 


MC1408L6 


1.95 


Ldacosoo 


4.95 


MC1408L8 


2.95 



riNTERFACEW CENTRONICS 



BT26 

0T28 

8T95 

0T96 

8T97 

BT9B 

DM8131 

DP8304 

DS8833 

OSS835 
|| DS8836 

DS8837 
LaS8838 



r CONNECTORS] 

I RS232 Mils 2.50 I 

RS232 Fcmil* 3.25 I 

RS232 Hood 1.25 I 

Ls-ioost 3.95J 



1DCEN3S 
1 Ribbon Csols 36 Pin Male 
IDCEN36/F 

Ribbon Cable 36 Pin Fsmat 

CEN36 
[solder Cup 36 Pin Male 



VISA 



I Master Co id 



SOUND CHIPS 

I 78477 3.95 AY3-B910 12.95 I 

78480 5.95 AY3-8912 12.95 

L764B1 8.95 MC3340 1.4lJ 

MICROCOMPUTER 
HARDWARE HANDBOOK 

FROM ELCOMP — $14,95 

I Over 800 pages of manufacturers data | 
sheets on most commonly used IC's. 
I Includes: 
| * TTL — 74/74L5 and 74F 

• CMOS 
I * Voltage Regulators 
| * Memory — RAM, ROM, EPROM 

CPU's — 6800. 6500, Z80. 8060, 

6085, 8086/8 
| * MPU support & interface — 

6800. 6500, Z80. 8200, etc. 



FEDERAL EXPRESS 
SERVICES AVAILABLE! 



7400 


.11 


74123 


.49 


7401 


.19 


74125 


.45 


7402 


.11 


74126 


.45 


7403 


.19 


74132 


,45 


7404 


.19 


74136 


.50 


7405 


.25 


74143 


4.95 


7406 


.29 


74145 


.60 


7407 


.29 


74147 


1.75 


7400 


.24 


74148 


1.20 


7409 


,11 


74150 


1.35 


7410 


.19 


74151 


55 


7411 


.25 


74153 


.55 


7413 


.35 


74154 


1,25 


7414 


.41 


74155 


.75 


7418 


.25 


74157 


.55 


7417 


.25 


74159 


1.85 


7420 


.11 


74160 


.65 


7421 


.35 


74161 


.89 


7425 


.29 


74183 


.69 


7427 


.29 


74184 


.15 


7430 


.19 


74165 


.85 


7432 


.24 


74188 


1.00 


7437 


.29 


74167 


2.95 


7438 


.29 


74170 


1.65 


7442 


.49 


74173 


.75 


7445 


.61 


74174 


,09 


7446 


.69 


74175 


.89 


7447 


.89 


74177 


.75 


7448 


,69 


74181 


2.25 


7451 


.23 


74184 


2.00 


7473 


.34 


74105 


2.00 


7474 


.33 


74191 


1.15 


7475 


.45 


74192 


.71 


7476 


.35 


74193 


.71 


7482 


.15 


74194 


.65 


7483 


.SO 


74115 


.85 


7485 


.59 


74197 


.75 


7486 


.35 


74198 


1.35 


7489 


3.15 


74221 


1.35 


7490 


.35 


74248 


1.35 


7492 


.50 


74247 


1.25 


7493 


.35 


74259 


2.25 


7495 


.55 


74273 


1.95 


7497 


2.75 


74276 


1.25 


74100 


1.75 


74279 


.75 


74107 


.30 


74366 


.85 


74109 


.45 


74367 


.65 


74116 


1.S5 


74368 


.65 


74111 


.21 


74393 


1.35 


l 74 122 


.46 







EXAR 




XR 2208 


3.75 


XR 2207 


3,75 


XR 2208 


3.75 


XR 2211 


5.25 


^ffl 2240 


3.25^ 




r |NTERSIL^ 


ICL7106 


9.95 


ICL7107 


12.95 


ICL7660 


2.95 


ICL803S 


3.95 


ICM7207A 


5.51 


JCM7200 


15.95. 



9000 



9316 
9334 
9368 
9401 
9601 
9602 
L.96S02 







LINEAR 










R( 


LM301 


.34 


LM340(M* 


7800) 


LMS65 


.99 


LM1558H 


3.10 


CA 3023 


2.75 


LM301H 


,79 


LM348 


.99 


LM566 


1.49 


LM1300 


2.37 


CA 3039 


1.29 


| LM307 


.45 


LM350K 


4.95 


LM567 


.89 


LM1B12 


8.25 


CA3046 


1.25 


, LM3QB 


.69 


LM3S0T 


4.60 


NE570 


3.95 


LM1830 


3.50 


CA3059 


2.90 


LM300H 


1,15 


LM358 


.69 


ME571 


2.95 


LM1S71 


5.49 


CA3060 


2.90 


LM309H 


1.95 


LM359 


1.79 


NE590 


2.50 


LM1S72 


5.49 


CA3055 


1.75 


LM309K 


1.25 


LM376 


3,75 


ME592 


2.75 


LM1S77 


3.25 


CA 3000 


1.10 


LM310 


1.75 


LM377 


1.95 


LM709 


.59 


LM1S89 


1.95 


CA 30B1 


1.65 


LM311 


.64 


LM378 


2.50 


LM710 


.75 


LM1S96 


1,75 


CA 3160 


LM311H 


.89 


LM379 


4.50 


LM711 


.79 


ULM2O03 


2.49 






LM312H 


1.75 


LM3B0 


.89 


LM723 


,41 


LM2B77 


2.05 




1 


LM317K 


3.95 


LM380N-8 


1.10 


LM723H 


.55 


LM2078 


2.25 




1 


LM317T 


1,19 


LM381 


1.60 


LM733 


.98 


LM2900 


.85 


TL494 


4,20 


LM318 


1.49 


LM382 


t.60 


LM741 


.35 


LM2901 


1,00 


TL496 


t.65 


LM318H 


1.59 


LM333 


1.95 


LM741N- 


14 .35 


LM3900 


.59 


TL497 


3,25 


LM319H 


1.90 


LM3S4 


1.95 


LM741H 


.40 


LM3905 


1,25 


75107 


t.49 


LM319 


1,25 


LM386 


.99 


LM747 


.61 


LM3909 


.98 


751 10 


1.95 


LM32O(t«79O0) 


LM3S7 


1,40 


LH748 


.59 


LM391 1 


2.25 


75150 


1,95 


LM322 


1.65 


LM399 


1.35 


LM1014 


1.11 


LM3914 


3.95 


75154 


1.95 


LM323K 


4.95 


LM390 


1,95 


LM1303 


1.95 


LM3915 


3.95 


75186 


1,25 


LM324 


.59 


LM392 


.89 


LM1310 


1.49 


LM3916 


3.95 


75189 


1.25 


LM329 


.65 


LM393 


1.29 


MC1330 


1.69 


MC4024 


3.95 


754! 


1 LM331 


3.95 


LM394H 


4.60 


MC1349 


1.89 


MC4044 


4.50 






LM334 


1.19 


LM399H 


5,00 


MC1350 


1.11 


DC4136 


1.25 




Bll 


I LM335 


1.40 


NES31 


2.95 


MC1350 


1.69 


RC4151 


3.95 




LM336 


1.75 


NE555 


.34 


MC1372 


5.95 


LM4250 


1.75 


TL071 


.71 


I LM337K 


3,15 


NE556 


.65 


LM1414 


1.59 


LM4500 


3.25 


TL072 


1.19 


LM337T 


1.15 


NE55B 


1.50 


LM1458 


.51 


RC4558 


.69 


TL074 


2.19 


LM338K 


6.95 


NE561 


24.95 


LM1408 


.69 


LM 13080 


1.21 


TL0B1 


.79 


I LM339 


.19 


NE564 


2.95 


LM1489 


.69 


LM 13600 


1.49 


TL002 


1.19 










LM1496 


.85 


LM 13700 


1.49 


TL003 


1.19 




H » TO-5 CAN 


T 


- TO- 220 




K = TO-3 




LF3S7 



CA 3082 


1.65 


CA 3083 


1.55 


CA 3086 


.80 


CA 3089 


2.99 


CA3096 


3.49 


CA3130 


1,30 


C A 3140 


1.15 


CA3146 


1.55 


1.19 




7538S 


1.95 


75450 


.59 


75451 


.39 


75452 


.31 


75453 


.31 


7S454 


.31 


75491 


.71 


75492 


.79 


75413 


.81 


.89 




ET 

TL084 


2.19 


LF347 


2.19 


LF3S1 


.60 


LF353 


1.00 


LF3SS 


1.10 


LF356 


1.10 


1.40 





HP 50B2-7760 
MAN 72 
MAN 74 
FN D -357 (359) 
FN O -500 (503) 
FND-507 (510) 
TIL-311 4«7 



LED DISPLAYS 

43" CC 



.270" HEX W/LOGIC 9.9S| 



LED LAMPS 



JUMBO RED 
I JUMBO GREEN 
I JUMBO YELLOW 
LlED MOUNTING HARDWARE 



BYPASS CAPS 

.01 UFDISC 100/6.00 I 

.01 UF MONOLITHIC 100/12.00 

.1 UFDISC 100/8.00 I 

J UF MONOLITHIC 100/15.0oJ 



ALL MERCHANDISE 100% GUARANTEED 



DIP 

SWITCHES 

4 POSITION .85 

5 POSITION .90 
S POSITION .90 
7 POSITION .95 

i a POSITION .15 , 



Ccpynghi 1934 jqr Microdcvjce* 
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CABINETS FOR 5 1 A" DISK DRIVES 



CABINET #1 '29.95 

DIMENSIONS 8% x 5'¥»x 3W 
I * COLOR MATCHES APPLE 
I* FITS STANDARD 5 1 //' DRIVES, 

INCL SHUGART 
* INCLUDES MOUNTING 

HARDWARE AND FEET 



| NOTE; Pleas* Include sufficient amount (or 
I shipping on above Items. 



CABINET #2 '79.00 

* COMPLETE WITH POWER 
SUPPLY. SWITCH, LINE 
CORD, FUSE & STANDARD 
POWER CONNECTOR 

* DIMENSIONS: 11 Vix5%x3W 
*+5V@1 AMP,+12V@1.5AMP| 

* FITS STANDARD 5'A" DRIVES | 

* PLEASE SPECIFY 
GRAY OR TAN 



TRANSISTORS] 


2N918 


.50 


MPS 3706 


.15 


HPS916 


.25 


2N3772 


1.85 


2NZ102 


.75 


2 N 39 03 


.25 


2N221B 


.50 


2 N 3904 


.10 


2N2218A 


.SO 


2 N 3906 


.10 1 


2N2219 


.50 


2M4122 


.25 


2N2219A 


.50 


2N4123 


.25 


2N2222 


.25 


2N4249 


.25 


PN2222 


.10 


2N4304 


.75 


MPS236S 


.25 


2N4401 


.25 


2N24S4 


.25 


2N4402 


.25 


2N290S 


.50 


2N4403 


.25 


2N2907 


.25 


2N4S57 


1.00 


PNJ907 


.125 


PN4916 


.25 


2N30S5 


.79 


2NS0S6 


.25 


30S5T 


.59 


PN5129 


.25 


2N3393 


.30 


PN5139 


.25 


2N3414 


.25 


2N5209 


.25 


2 N 3563 


.40 


2 N 602 8 


.35 


2M3S85 


.40 


2N6M3 


1.7S 


PN3565 


.25 


2NWWS 


1.75 


MPS3638 


.25 


MPS-A05 


.25 


MPS3640 


.25 


MPS-A0S 


.25 


PN3S43 


.25 


MPS- ASS 


.25 


PNM44 


.25 


TIP29 


.65 


MPS3704 


.15 


TIP31 


.75 






TIP32 


.79] 



DISK DRIVES 

TANDON 
I TM 100-1 5% (por ibm) ss/dd 229.00 1 

| TM 100-2 S14" (FOR IBM) ds/dd 259.00 1 

SHUGART 

I SA 400L s«" (40 track) ss/dd 1 99.95 1 

|SA 400 5'/, "(35 TRACK) SS/DD 1 89.95 | 

PERTEC 

IFD-200 5. ss/dd 179.951 

lFD-250 :- .-ds/dd 199.951 

MPI 

M P-52 SW (FOR IBM) ds/dd 249.00 1 

NOTE: Pleaie Include sudldent amount lor 
shipping on above Item*. 



IC SOCKETS 1 




1-ra 


100 


8 pin ST 


.13 


.11 


14 pin ST 


.15 


.12 


16 pin ST 


.17 


.13 


1S pin ST 


.20 


.16 


20 pin ST 


.29 


.27 


22 pin ST 


.30 


.27 


24 pin ST 


.30 


.27 


28 pin ST 


.40 


,32 


43 pin ST 


.49 


.39 


64 pin ST 


4.25 


i:.ill 


ST = SOLDEflTAIL 


9 pin WW 


,59 


,49 


14 pin WW 


.69 


.52 


16 pin WW 


.69 


.55 


13 pin WW 


.99 


.90 


20 pin WW 


1.09 


.93 


22 pin WW 


1.39 


1.2B 


24 pin WW 


1,49 


1,35 


26 pin WW 


1.69 


1.49 


40 pin WW 


1.99 


1.50 


WW ' WIHEWF1AP 


16 pin ZIF 


5.95 


call 


24 pin ZIF 


7.95 


call 


28 pin ZIF 


3. 95 


call 


ZIF'TEXTOOL 


(Zero Insertion Force) J 



r EDGE-CARD ? 


CONNECTORS 


S- 100 ST 


3.95 


S-100 WW 


4.95 


72 pin ST 


6.95 


72 pin WW 


7.95 


50 pin ST 


4.95 


44 pin ST 


2.95 


l44 pin WW 


4.95 



NEW UN-USED 
MUFFIN FANS 

I 4.69" Squire 14.8! 

I 3.125' Square 14.9! 

HEAT SINKS 

I TO-3 ttyl* .9! 

| TO -220 llyla .3! 

SWITCHES 

I SPDT mlnl-loggl* 1.2! 

DPDT mlnl-tof gla 1.51 

LsPST mlnl-puiri button .3! 

OPTO-ISOLATORS 



4N26 
4N27 
4N28 

4N33 
4N35 

UN 37 
MCT-2 

LMCT-6 



MCA-7 

MCA-255 

IL-1 

ILA-30 

ILQ-74 

H11C5 

TIL-111 

TIL-113 



1N751 
1NT59 
1N4146 
1N4004 
KBP02 
KBP04 
LVM43 



DIODES 

5.1 voltzener 
12.0 volt zanar 
( 1 N9 1 4) <* Itching 
400PIV reclifier 
200P1V 1.5 amp bridge 
400PIV 1. Simp bridge 
Dip- Bridge 



VISA 



MastetCatdi 



RESISTORS 

V. WATT 5% CARBON FILM ALL 

STANDARD VALUES 

FROM 1 OHM TO 10 MEG OHM 

50 PCS. SAME VALUE .025 

100 PCS. SAME VALUE .02 

L1Q00 PCS. SAME VALUE .015 



OUR BUYER BLEW IT... 

|& BOUGHT TOO MAtIV OF THESE! 



4116 



250NS 



8/7.95 



RIBBON CABLE 


CONTACTS 


SINGLE COLOR 


COLOR CODED 


1' 


10' 


r 


10' 


10 


.50 


4.40 


,83 


7.30 


16 


.55 


4.80 


too 


8.80 


20 


.65 


5.70 


1,25 


11.00 


25 


.75 


6.60 


1.32 


11.60 


26 


.75 


6.60 


1.32 


11.60 


34 


.93 


B.60 


1.65 


14.50 


40 


1.32 


11,60 


1.92 


16.80 


50 


1.38 


12.10 


2.50 


22.00 



D-SUBMINIATURE 



DESCRIPTION 



ORDER BY 



CONTACTS 9 

15 
25 
37 
50 



SOLDER CUP 



MALE 



DBxxP 



FEMALE 



DBxxS 



RIGHT ANGLE 
PC SOLDER 



MALE 



DBxxPR 



FEMALE 



DBjcxSR 



IDC 
RIBBON CABLE 



MALE 



: :Exx :: 



FEMALE 



IDBxxS 



HOODS 



BLACK 



HOOD-B 



For order Instructions see "IDC Connectors" below. 

MOUNTING HARDWARE 1.00 



IDC CONNECTORS 



1,25 



GREY 



HOOD 



DESCRIPTION 



SOLDER HEADER 



RIGHT ANGLE 
SOLDER HEADER 



WW HEADER 



RIGHT ANGLE 
WW HEADER 



RIBBON 
HEADER SOCKET 



RIBBON 
HEADER 



RIBBON 
EDGE CARD 



ORDER BY 



IDHxxS 



IDHxxSR 



IDHxxW 



IDHxxWR 



IDSxx 



IDMxx 



IDExx 



O R D E R I N G I NSTRU CTIO NS: I nsert the nu mber of contacts i n the position ma rked "xx" of t he "order by' ' part n urn ber li sted. Example: A 1 pi n rig ht ang le solder styli 
header would be 1 DH10SR. 



CO 
O 



O 



o 



Q 

Q 

< 



JDR Microdevices 

1224 S. Bascom Avenue, San Jose, CA 95128 

800*538-5000 * 800-662-6279 (CA) 

(408) 995-5430 * Telex 171-110 



VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th. t 9-9 Sat 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TEH MS: Minimum order S10. For shipping and handling include 
S2.SD for UPS Ground and S3 5f> tor UPS Air Orden over 1 4b grid 
foreign orders may require additional snipping charges — please 
contact our idles department for the amount CA resident* must 
include 6 : i sale* lax, Bay Area and LA residents include G V ... Prices 
subject lo change without notice. We are no! responsible lor 
typographical errors. We reserve the right lo limit quantities and to 
substitute manufacturer. All merchandise subject to prior sate. 

r Copyright 1984 JDR Microdeuice* 
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CIRCLE 49 ON FREE INFORMATION CARD 



FOR APPLE COMPUTER USERS 



JDR Microdevices 

JDR 16K RAM CARD FOR APPLE II+ 

I + Expand your 4BK Apple to 64K 
* Fully compatible with Apple Language System — Use | 

in place of Apple Language card 
I* Highest quality card features: gold edge connector, 

sockets for all iC's, 
|* 2 YEAR WARRANTY 

Kit with Instructions $40.95 

Bare PC Card . $14.95 



$4495 



GET SLIM IN 198a! 

JDR HALF-HEIGHT DISK DRIVE 

I * 35 Track if used with 

Apple Controller 
| * 40 Track Controller and DOS 

Available (Call for Price) 



$20995 



r^n 



MA SYST€MS 

IFD-35 DISK DRIVE 



O ■HK 



*199 



95 



* Shugart Mechanism — 
Made In U.S.A. 

| * Direct Replacement for 
Apple Disk II 
Compatible with Apple 
Controller or other Apple | 
compatible controllers 

I * Specially designed 

electronics with low power | 
consumption 

I* DOS3.3and3.2 compatible | 

* One Year Warranty 

| CONTROLLER CARD 
$69.95 



APPLE COMPATIBLE 
POWER SUPPLY 

|+ Use To Power Apple- 
Type Systems 

|*+5V@5A +12V@3A 
-5V@.5A -12V@.5A 

|* Instructions included 

$7995 

BMC 
BMX-80 PRINTER 

I * 80 C PS Dot Matrix Printer 
| * Prints Bi-Directional in 40, 80, 

71 or 142 Columns in Normal, 

Double Width or Compressed I 

Text. 
I * Print Superscript As Well As 

Superb Graphics in Character | 

or Bit Image 



VISA 



3551 $279 m 



MasterCard 




VIEWMAX-80 
NOW ONLY *159 95 | 

I* 80 Column Card for Apple II+ 1 

* Video Softswitch 
+ Inverse Video 

|+ 2 Year Warranty 

VIEWMAX-80e 
NEIVM29 95 

I* 80 Column Card for Apple Mel 

* 64K RAM Expandableto 128K 
1 64K RAM Upgrade $4760 1 

GRAPHMAX M29 95 | 

I* Hi Resolution Graphics 

* Printer Card 

* Centronics Parallel Interface | 

[Graphmax with Color 

& Zoom Options. . . *149 95 | 



NASHUA DISKETTES 

S'A" WITH HUB RING 

I MD1 SOFT SECTOR, SS/SD 19,95 I 

MOID SOFT SECTOR, SS/DD 26.25 

MD2D SOFT SECTOR, DS/DD 30.75 

MD2F SOFT SECTOR, DS/QUAD DENSITY 45.00 

MD11D 10 SECTOR HARD. SS/SD 19.95 

| MD210D 10 SECTOR HARD. DS/DD 30.75 I 

8" WITHOUT HUB RING 

I FD1 SOFT SECTOR, SS/SD . 24,75 I 

I FD1D SOFT SECTOR. SS/DD 30.00 

FD2D SOFT SECTOR, DS/DD 36.7&J 



UERBATim 

DATALIFE 
DISKETTES 

SS/DD SOFT Si C TOR 



$29.95 

SS/DD 10 HARD SECTOR 

$29.95 



[5%" DISKETTE! 
FILE 

i ATTRACTIVE. FUNCTIONAL | 
DISK STORAGE SYSTEM 

l 75 DISK STORAGE 
CAPACITY 
| * MOLDED FROM' DURABLE I 
SMOKED PLASTIC WITH 
FRONTCARRY- e. h •» g O, | 




OTHER ACCESSORIES 
FOR APPLE II 

ITHUNDERCLOCK $129,95) 

] * Real-Time Clock Calendar 
* Software Included 
I* Mountain Software Compatible 
BSR Control Options Available 

[KRAFT JOYSTICK $39.95l 



MONITORS 

BMC MONITOR STAND 
MODEL PA-900 
Your Display Will __ 

Tilt & Swivel s 29.95 



ING HANDLE 



$ 16 9 



MONOCHROME 

BMC BM12AUW GREEN 12". *89.95 

BMC BM12EUY 18 MHZ AMBER *139.95 

BMC BM 12EUN 18 MHZ HIGH RES GREEN S 1 1 5.00 

NEC JB1201M- 20 MHZ GREEN *1 69.00 

| ZENITH ZVM-121 -15 MHZ GREEN *99.00 | 

COLOR 

| BMC BM-AU9191U COMPOSITE 13" *279.00| 

NO C.O.D. ORDERS PLEASE 



JDR Microdevices 

4 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 



Apple is a trademark of Apple Computer Corporation 



VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th.. 9-9 Sat. 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order 110, For shipping and handling include 
$2.50 far UPS Ground and S3 50 lor UP5 Air Orders over 1 10 and 
foreign orders may require additional shipping charges — please 
contact our sales department tor the amount. CA residents must 
Include 6-' sale* tan . Bay Area and LA residents include 6' . Prices 
subject lo change without notice. We are not responsible for 
typographical errors. We reserve the right to limit quantities and lo 
substitute manufacturer All merchandise subject lo prior sale 
E C op y n gh I 1 984 JDR Microdevices 
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CIRCLE 49 ON FREE INFORMATION CARD 



12S 



f wp* 




SUMOW 

»i7*03n 
j;. r i.\y, 

WM : 

5*7*06* 
SXWtH 

BlMlSIl 

smiiH 

5V74l3n 
5*7* *4N 
5*7* SW 
SA74I7H 
SHM?Wl 

SAJ742SN 

SW4Z6H 

5*7430*1 

5Jf74J7H 
5N74J7N 
1*7*3414 
S*f4j9tl 
5*7440* 
S*r441H 
5*7*4 ?W 
5N744.3* 
5*7*4'* 

S*X*46h 

5*7447N 
5*7444N 
InHlOnl 
SN74S1N 
$n7453N 
5*7454* 

5*7451* 

S*H60N 
SN747W 

?4LS» 
74L50I 
m$OJ 
?4L»] 
T4LSG4 
74L505 
MlS* 

iMl&s 

HIS 18 
Mtlti 
74LSI2 
HLJ13 
HLS 14 
74LS15 
141,530 
MlSJl 
74U22 

r*is» 

14132? 

rnjsi 

HUM 
Hi.SU 

H11J7 
HLS1I 

74.540 
7415*1 
74lS*f 

744A41 
7415*4 

TilSal 
74155* 

mm 

7*1,574 
744.575 
74L5« 
T4457* 
74L5M 
74 L 545 
7*Ii» 
MLSVO 



M7473* 
S*747M 
S*7*H* 

H747S* 
','-■.;■'. 
SHH79* 
MMMH 
5*74BJ* 
5*7*13* 
5*HBH 
5*7*KIH 
S*7*Mk 
5*74«*| 
SK741IK 
5V437H 
5*7*13* 
5*74*411 
6*7*15* 
5*74*6* 
5*7417* 
5*74100*1 
5*7410**1 
5N741D4* 
Mi 7*1 07* 
1*741 M* 
5*74HE*J 
5*74121* 
5*74133* 
5*7412J*! 
5* 74125*1 
5* 741 21* 
5*74132* 
J*7413W 

5*741*3* 
5*74143* 
5*741*4* 

5*7414« 

5*74147* 
5*74 I4H 
5* 74 I WW 
5*74111* 
5*74152* 
5*74|51H 
5*7415** 
3*74 JUN 



nun 
msn 

74L5W 

mStH 
HtSHJ 

hlseii 

7415114 

HLJtJJ 

his (23 

J4L5I25 

74^5 m 

74L51S3 
74LS1J6 
74151 It 
7415 EH 

7415151 

rests 

74L5;5* 

rutiss 

r4LSii« 

7415 157 

74tsi5* 
7415EM 

74Liiei 

MLSlfc) 
MIS ^W 

74L5HS 

7415171 

74*5174 
7415175 
Mi.5-41 
Hl5l« 



II 1 11 

it s •■:■ 
it 1 11 



55 J*LSi9l u n 



5*7*156* 

5*741 KW 
5*7*1 BIN 

SX7*ifi-7.« 
5*74103* 
5*74104* 
5*7*115* 
1*74 1 M*l 
3*7*107* 
S*74T7E* 

5*7*173* 

5*7*173* 

5*7*174* 
5*7*175* 
Sh7*r7fA 

3*74 1. 77* 
5*74 1TW 

5*7* >k* 

5NJ4E&2* 

s*/*tn* 

5*74 IB* 

:.i,ms'i 

5*74191* 

smio* 

5*74193* 
5*7*L94K 
5*f4!95* 

MT41HN 

SN74197* 
5*74 ESt* 

**r*»99* 

JHJI77t,1 
SNP4JHK 
SfcHjftJH 

■E'4?4;E4K 

:-'j.'4:::.il 
SN74»S,rj 
SNT4M*N 
SNT4M7N 

5*IMJ»N 

:-i7H-:.jt. 
■ *15ib: 

7iL5.1!)J 
f*LSlH 
74LSTK 

t*lsibt 

Wl SKI 
74LSIW 
7tL5»t 
7IL514? 
HL»41 
MLMM 
HL»iS 
HLS147 

;*L5?ia 

NI.SH) 

7*LSZ5t 
74LS7U 
7*1 SM7 
74L£l» 
J*L53» 
/4LS7» 
I*LSI73 
NLS7T9 
HLS7U 
MUSW 

74LS754 

T4LS31Z 
J4L.S3M 
JILSJ65 
J4LS3H 

III.SM7 
f 41.5351 

msan 

f4LS3f4 
J4LS3TS 
74.;SJ44 
J4LS31J 
T4l&1» 
74LSI70 

v.v>: 

111537 



74500 

Htt 
74SCQ 

74SH 
74501 
745« 

"4 ■;:■:-; 

74SH5 
74511 
74515 
745» 
74SK 
74S3D 
74EU 
7-1531 
74L5« 



74in 

H5fl 

mm 

7451 1 J 



mnuj,v\m 



743114 

HStU 
74StH 

mm 

74S1» 

I45t3» 
T4SI34 
74St40 
74S151 

•Ai.-t: 

F4Snil7 
745154 

745160 

ram 

7*51 7J 
7*S.IH* 

ram 

74S1B 
74HH 
745240 
HS»1 

74KC 



r4S?43 

745144 
74SH1 
745251 
745317 
743ZM 
745280 
T452H 
74531?' 
7453W 
745373 
745374 
745JI7' 
745471' 
74547!' 
7454 7J* 
745474I* 
745475* 
74SS70- 
745571* 
74557?* 

7415H' 

74iW 
745941 



CM08Q« l| |*5 



CA3HM 11 163 



CA3134C 
CA3E4CLE 
£«««■"' 
CU1ll£ 

CA3TUf 

CttllH 




CHMl 
CCWH7 
CDWS 
COHW 
[WDW 
CUU1 
CIWW 
tIMfflSJ 
t(WB4 
£*4fAi 
C«W0 

awn 

□WH 

CW070 
PMD71 
DtHS'T} 

t!>407J 
□HO 75 

CC407B 
CW07I 
QMUl 



COKTH 11 1 55 

CCXW4 II 1 13 

CH»7 l* 1 .11 

ceMSa H j n 

CWMO 11 1 w 

CEH511 II 1 IS 

CM51? 11 1 11 

CCKJ 14 34 1 41 

CCM5U 14 1 41 

CEH59I II 1 11 

C045II II 1 11 

CCXH1 II :s 

CCH520 II 1 11 

£tW5?i 11 1 I! 

C&4M* 11 1 49 

cixin n 1 4i 

GEH54J 11 1 S5 

LW5t: 14 E 55 

ctwie* ii i x 

C0414J H ?4S 

CtM5*J 14 H 

cwrn ii r it 

CCH7J4 11 1 \* 

MCf4401 ti 13 «■ 

MO i*4 10 II 1315 

MCI4411 14 Mi, 

MC1441J 11 13 K 

MC1441? 11 ; 5*j 

u;u4.'j U <:,■■; 

MCI4SJ4 if i in 

MC14W1 14 I II 



MICROPROCESSOR COMPONENTS 



Digitalker 



MICROPflOCE^Oa CHIPS - 



imQuu 

Mf\J*/C3Kt: 

<?U- l-W IEj*n4 DkM 11*V 






« PU 

41 ClMUfMiMHj 

w tnji/ifrj* 

4« HU»fv«ui.phnri-tt 

41 HM«t#»My*U , 

D. ZS0A /JOS. ZB0DD SEJWE5 - 



Stra i/turria w fecfl bndm] 

SoriJi/JiLJcfciDlFflJ 

**rti-^lue«.SYHCflj 

Sim 170 . 

PU I MtMMK-4)i;fflOC-''J 4MM .► 

WUinOTJtttM 




M/itM/tUOO SERIES — 

4t UPU *< n ■[■«> inS HAW (tUK] i 

44 'Piriphfru ii|ff Ujaltr 
44) UPU 

4fl MPUvBi(KKk»rOUU 
44 CPU L rU«r| Eittm*" CLWiLmo I 
- ' )wm i»if Mid [MOCSr 
V nHm.pl Cji:rd» 



24 SijKIWRN¥5^CHi*dif|if 5 73 



Pita 'i MiHtf 

10?4>J WWiHI 



UCiUHf 41 C*W*J7WT»Whtf 4AU 






49 B 

9» 
?*» 

JH 
N n 5 

7 85 



TM55MI 



*H1S4 
I1» 

mm 

0W14 

QPKlfl 
WH4 



— MMASfftltS 

SittrrantaiDjtiWrtwiiBei 

mBYHHA l U'ifrBKl7D 
lUUvntil/aPerEmrrnft 
deal D F«p ftB Tr>Sa* (74C3T4| 

1 01 IntWUCUpW 1 74541^1 




BT|74CSiTi 

CBWTCa**i!7<1|!| 
DUrCoinria-iriif^iTi 




D1TMMIC BAMS 



4-:^, '-j> 
416U-WI 

■■'■ .i" 

«M5262 
MMS.VJ 
UMMH 



11 IBUtl iMDnii 

11 4fl«n «50fl*h 

11 !l.3iti1|1Hnil 

14 I1.344H | KOmi 

ii 'ftjiuvi immi i 

II n.sjbi MHmi 

11 fV.ilt.iirw*--si 

II l[»4il IHDMI 

13 



K 

IM 

■ Ir J!4 15 

■ U iyi7«5 
1.49 B.-i0« 

Ml a'4o ib 

5 95 BJ44 95 
41 |71» 



twano :■ 
um5:m 4 

UH^l-3 



no 1 
2103 

tun 



3147 
ZI4I 

TU54{H5 



l3W.5lUK4i:->j 4|5 

21 4DB{H1 1 7110*1 1 3 !07 IK 

11 ^J*4nn«"l ■» l'u« 

11 it J*4-i iraon.li <h i.m:b 

11 i&JWil 1750^41 H49-B710K 

II (1«2K1 lKKq'1 1H 

STMIC HA«E 

II 35Ai1 ifiMnf | . 1 44 

11 3Un4 ItbEraillDl 7 41 

II *«4i-i H50M1 i> 

II "0J*-1 1*5*111. P l 49 

14 Jtftm r*Umjlin 7 95 

If »Eti4 lf5avi|MGS 

II rLM4«4 HHJftll 

11 "W4..4 HSOtii L F 

11 >II74^4 IHKkM'l 

11 I074U4 ITOOnliLP. 

14 40«4i |»ni) 

11 iOIit-i | row 

11 1034(4 |4UntJ 



l 41 g.')H 
■ o: i ■ ■:: 
1T1-B/I1SS 
331 -47 14 B6 



TUS*flL4M*j» 1&J/4..4 I450H] I 



17 114-4 



5101 

MM5J57 

HUllll^l 14 r**i 

lrt«lHy-4 Zl 3M*1 

HU5rc*AF-4 14 JUtit 

HW4J64P is 7J !■»:■.■! 

mSSO II 25!bl 



74H 
J4Ct30 

74C5W1 
74C9« 
74C9M 
745 1H 
7453M 
745205 
7453B 
43S10 
B2S25 



ItMkniCLHS 

Ii'."*-:.14?44 . 

H50rvi|tUQ5 

iPSailiCWOi 

lK£riiLf CWH 

1150*11 CUL75 

l*S»U P 

|SOni)3lD-« 

l750t?l 

I750T4ICU05 

ltttonCUOS.iE.VQii 

HB4il m0nj 1 t«05,eii* l 

ICti4 |35ni»iU4E4 

2%il <IOnilU4IO 

25011 l«On«i934M 

1"M4 iJitOSltj' 

ILT24K1 |50(1«JOC (934151 
ISOnlSe.C (7453«> 



r? 2^4 

II 25&4 

II t034[l 



I703A 

7701 
Z7U1 

TV575IE 

mma 

TMS25H 

mtzni 

3711 

271B I 

37HO! 

3731 

271U] 

37]7jH 

373M-4: 

375H'A 

27(4 4 

37043 

MM5204Q 

UMHtH 

371 El 

T451H 

745347 

74S2M 

'4 Si!.' 

74J471 

r454T3 

74S473 

745474 

74*4 7i, 

74*471 
745471 

745570 
745171 
T4SSK 
745573 
S3S33 
B35.ll 5 
BIS 133 
K75134 
1351 » 

usiao 

l*51« 
S751H 

ITS-HI 



-FHDMS/E7H11KS- 



24 75fijl 

:i .(■_-,,., 

24 )024>.4 

24 7044i4 



1M4 
4Mr.ii 

554>Mi5tf»?*E 

410*11 trig 
titxu Nucsn 

450fW 
*Mnl3*9i>j* 




IB 
195 
14 B 
9B5 
491 
IB 
441 
IB 



24 tCJ4i4 

24 419M 

24 BISbJ |X)0*J| 14 B 

24 51fil(lu3| 4J5 

14 BI974* I450M1 24.95 

21 E6 3*4*4 |450fil 12tlK EjPflQU MB 

14 J2a| PR01IOC '6334-VJ 141 

14 Jrf.4 PHUT1 IHOL1- IB 

11 ZZfi PHUT S 1653111 1 B 

11 ?S£<4 PKUOC <63«Hi in 

21 BU F7CMT5 IB3MK LB 

21 5124 PPflUTJ IB341U IK 

31 Hbt PWUOC lG*t\ 4 95 

34 V^i FFffiy T 5 

24 51£M) ~ 



PPtgUQC iG340] 
■ ■; : * >* PMM T S 
' 024.1 fnu T 5 
513i4 PROUOC 4OH] 
51244 PROW T 5 lEJOH 
IK4i4 PWUOC Hsai 
'-' PMUTi.lBSfln 
FRflMDC 177514! 
PBOUTS. 375111 
PMUI 5 [275t9| 
PP^UDC I27SHJ 
PPCUI 5 i!7521| 
PBOUOC |?7512l 
FfKMTl rrBP245Bli 
BSdii 
■DM 



14 »03**4 

II V.--1 

24 5iai 

14 :.■■: 

11 H*a4 

II 2S&4 

II 512x4 

11 3041" 

74 TOtbJ 

24 ;iMlil 



7JU4751BCH 14 102m PWU D C 1 1251 Hi 

O4J073.IB:N 74 1074KI PIBU T S i!BJ5!J1| 

0M4751B41I 11 SOtb.1, W&UO C 1*3*1 EJ I 

QM I75-1 ('Ji If 304*i( FftWJTS [ES!t5| 

DUtfSIHH 24 2041x4 FfltJU D E 1 4751 SO I 

nM475iB»H 34 30444 PWMTSljttS"1H 
-DATA ACQUIS! HON - 



DC10 

Utl45U.7 
JCHML3 



MCOW 



Uas^l. K70C Comrtft + SV Ifl -W 7 95 

llfk^mtMftariUPSqslim 4 95 

16 r- $ • DVA C««fftw wccwnxcN I 1 49 

ll4«[>Mfeirwh^|4iMaMeiGNl 3 25 

WC0B3LCN 31 *■ w JUD Cvmrtir | * M21S Bi 4 » 

21 1 -H A' L> Dsfr.wii.nl SB I 3 49 

14 t-H 0/A Oivtrltf 10,71ft Lw J I 95 

3* B-^1 *..'□ C-s^cntr U-Cr> Ujiii i 4 49 

413-M^PCWMrUf |TI4> U'lHIi I 9 95 
34 10 bl D7M>W M<ro Cktj ro D5S) 7 95 
MHI-MD^CWhr H«n C«>a (OJOKj 6 ft 

31 10 bt 0^4 Ow (O BH LW ) 7 95 

i| 13 MD'Km rCMMm 531 

11 1 Z-M D'> Ctwc CO 30* Lin I E SV 
l^r-Lin'C.rn-'^vi; 



UOD4117 

DAC1CXW 
MCiOOl 

D*£io:o 
DA 1 : ior: 

BftCHS 

LUI342 
LUJJ52 

AT-1.-11I3A 



LOW PROFILE 
(TIN) SOCKETS 

i-i icm tofrnij 



24pbLf 



SOLOERT AIL (GOLD) 
STANDARD 
T-9 10-H 



HlMtG 

31 pia 16 



VKJ 



TTTntr 



lurp Ctr« R»fi PW. [ 50(«i/C*] 
4J«(JjjdUini1»lHZ^^^^ 



■ *; 



SOLOERTAIL 
STANDARD atm 



100- up 



WIRE WRAP SOCKETS 

(GQL D] LEVEL «3 

t* 10« It 



■ itJHM 



l.ll 



StO.OO Minimum Order — U.S. Funds Only 
California Rasldonts Add 6V>% Silos Tax 
Shipping — Add 5% plus 51. 50 insurance 
Send S.A.S.E. tor Monthly Sa'os FSyer! 



Sp4K! Shfl*li — 30t mcJi 
Send Si .DO Poslaflfl for your 
FREE 19*4 JjUHEOO Cir^LOG 

Prices Subjuct lo Chingo 




■^M*iiiHt'lt*a 



ViSA* 



135S SHOHEWAY ROAD, BELMONT, CA 94002 
</aa PHONE ORDERS WELCOME — (415) S92-8097 Telex: 17604J 



DT1050 - 






AppllCBtlonft: T* idling ilds. 




apptlincps, clocks, automollvo, tolecommunEca^ 




!ion&. lanyuiiyo trantlitloni. tic. 




Thff DT1D50 >a a tttndtrd QH3ITALK£n mi ancexhri wllh 137 tapttil* 




a*.a uulul wofda. 2 [orwi\ and 1 OiHaniit «M*nc* durMllsna, Tn* 




WOFda arid lon&n ruv« be*r. is*lgicd diacreLr jdd.'oiaai. mjXirg || 




poi$ib>« to duIihM aing't w-crui or wa'da toncil-EmlFd In1a phraH* 




w evan t *■ n. I ■«.;:• a, Th« '>olca" ouipui or tha DTiOQO ti a .MgrHj In. 




lauigiDH mala vsict Fanula and csiiiawn'i men can b« «,jini r»irr- 




ad. Th» K5c«buKn> la choawi ae IhtL tl J» applicable Id many pns- 




(hieu *nrt mvhaK. 




Tht 0T1050 cooiiili al a Spweh Prec*i>Kr CNp, MHS4104 [*4-jrin| 




■nd hroCT Sfwsn ftOUi UU»l«45*m and UUall«4U.Pl2C24-p4m 




Jiang wl!> a MaHir Word llil ind ■ rt£oftirn*r>d»d Kluffnalk 




tfaflram t» lha appltealiiM ih**L 




DT1Q50 Digitalker™ 134.93 u. 




Mrr1rj4104 Processor Chip S14.95M. 




DT1 057 - Ejpandi tht DT TQSQ vocih uLiry item 1 37 to mr ZM 




wordi. Irdiiu» t DOMi and :pccs 




PW1NC3.DT1057 $24,95 t» E 




*Ewmhi*tkni 

Km \ 


DINnr^i^OIL 


fttliit 




Urt Hi. "» 


FMCBM 


■rtn 




7W5JPI H CUOSPwnnTiT* 




rrMscva* a; Eta 


MJiwcho.m 


tus 




Do4AjDa03Drr»f:i 


145 




fiDHKI 3^CV>LCD{kK>*)ta7iaji4 7l1l 19 » 




Jiottveia- 44 c.&tmaw itepMrr m« 




7>9TCfl 40 3^ &*4i,'D(LIDa*rti| n M 




7lt>7|Veiti* a* it tmu* Board Oipti, 39» 




71 lEtn 40 3^ etja 470 LCD 04 HU3 




730iiU3i Lew lint Vatimau 

man 24 owes lid sfeppji-.vi** 


tn 






12 «■ 




TSOWttn* H 5bDin»tNg Hi 


MB 




72C6CJPf 1| TdntOMfA 4« 




rroeCCT/IM" II Tem Lawj*y CW KTL 7 15 




7307A1PO 14 OwWt/Contnaiw }% 




7»WPf/|8f H Fnq CwHrCAV-iTTL. 7« 




7215IA3 34 tfsrti CLh3* Slwmitn. CK I 1J 95 




/JlltV/W 74 *Fj« SHpaib'iCh^ XTL 14 95 




731IAUI » ISfHUm .CBEtaCA 3995 




721BCU. S lOwfnq CwtarC.4 MH 




TiieCkPi a ingifniq cvsik-cc ii« 




7337UI 21 tDqmiiHtyfOiMflaamllA I0B 




7717A1P1 tl iTA7GL£3UB7DvmEwrtwCC l: 95 




722WH. 40 tCO**"^ LB&*i*tDIii 10 B5 




772&UA. 4fl IOj 

7736A£VriW IfJ it 


J41MR Cartw 




«eSan CajflHf rwn XTl 


74 55 










I30O09 1S4S3INTERSlLDitiBpokfi3M 




™KS:.. 74HC High Speed CMOS 




T4HCM U M 


74M013O 1l 49 


74MC311 11 S3 




74HC02 14 59 


HHC147 11 1.19 


74|fC25J II « 




74HC03 14 75 


■-*!'-:"-■ 11 :■:.' 


74I»C357 11 34 




74HO04 14 » 


74HCI53 11 99 


?4HC3iS II 1 4(j 




74HCU04 14 B 


74HC154 14 1.41 


74h;ih 14 1 11 




74HDQ1 14 59 


7*HCiJf It H 


741TC373 39 I H 




74KC1Q 14 » 


74HCI5I 11 m 


74B024O 14 315 




HHC1T 14 » 


74HC1M 14 139 


74IIC371 20 2 39 




7444C14 14 15 


74HC1EI 11 l 29 


74*174 » I 31 




74HC70 14 19 


74HC1G2 11 1 39 


74HC340 11 1*9 




74«t37 T4 59 


74HEIB3 11 I 39 


J-4HC341 11 1 41 




74HC32 14 75 


71HC1E4 ]i 1.29 


74JC5J3 » 3 33 




■'■o: If 99 


74HC1B5 11 2 7V 


7*s>.:U* 31 2 33 




74KC11 14 ft 


7*HC1T3 if ].« 


74X595 IB 3 15 




74HCU 14 75 


74HCT7J 11 99 


74MC144 74 3 11 




74KC71 14 79 


74.HC175 11 99 


?4h;*w: h 5i 




744TCT4 M P9 


MHC19! 11 134 


34HC4DI7 11 1.11 




74HET5 11 ii 


74NC193 14 1 M 


74HC4030 11 1.31 




74«Tl 11 .71 


74HC19J 11 109 


74110*024 14 151 




tV.Ci'; 11 -v? 


74H0195 11 1 09 


74JTM040 11 1.31 




74HXU 11 M 


74HC237 11 2.95 


P4'r<C4»0 11 134 




74HCI07 14 79 


74H034D 14 1 » 


744^4075 14 51 




74MC9Q1 11 71 


74HC24H fl 1.15 


74vC4t>« 14 .« 




74MCU2 11 71 


74HC743 14 1 B 


74W4511 11 3 B9 




74HE.111 14 71 


74HC343 14 1 B 


74HC4514 14 3 71 




74HC1J* 14 91 


7iMC?44 31 IB 


.'4..;4SJ| II 7 33 




74KC137 II 1 45 

74HCU4 II 1 09 


74HC245 fl 1 49 WZW J 11 3 41 

f4nCUM II wUHintmt. 4J MIWl in Mttyad 




nyym auic micsy LUyiL IfMLof 




PAL' Oil 11 ftWIOJnwtANOOPlliJltAiTijJJIflhCwtpUll 5315 




PAL I3M4 H «n1?lriW4.1>3*l*.>Ar7* r |Hflh0u1^l 3 15 




FAL.I4K4 31 0UH1 1 4 intul Ah* DH GiU tost, rHt^ft t>jlp*.l . 3 M 




PALlGll 21 0tiai0)no4jtAA1DaHltv*<HiiaAJ'j).iio«0vTwr| 315. 




PM.13U 11 HanJlisiUJUCB-W inv»fl CjH Arr^ | Ld* Dtlptfi 3 95 




PAL 141* 34 Ouifl 1 4- If M AKO-Ollrwinrrl' Cfll 4rr W [LEW Outpul) 3 « 




?ALl€il 30 0cU:lBlr.[njEAHnafl ■ IhyWI Ej:* IuUt 515 




PALiHI 31 feirHJinp*jcrLr 3 i:-i'AND-3ai&ii;iAi'JT 7 95 




PAL HUB TO to 1 B-infVI P*?%|« ANO0H Em Array r 95 




p*'. !*"4 70 "l#1 l&i'«ijiPI(>?iii'*.HDOFI;CjiiArip 7 pt 




! 3001 2 1982 NATIONAL PAL D*ti Book iijod.j SS.95 




ss a i ■ 1 F*^ » r« 




74C04 14 :; 


7iC« 14 1 W 


"■■"" *■ i t? 
74074* flJ 1 K 




74C» 14 35 


74C10J 14 Ml 


"4C3 '3 II 7 44 




74(30 14 35 


74L15I 11 2 49 


74C174 24 7 41 




74: -J 14 [5 


74C154 34 J 49 


74C90J H £4 




7-tCM 14 35 


7*0157 11 3 31 


f*C»3 14 Sfl 




74C30 14 35 


74C1O0 1 11 1 19 


74C«K 14 11 




74U3 14 31 


74CT10I 11 1 19 


7409(1 U IB 




MW 11 1 31 


7*0112 11 1 II 


74C113 21 1 55 




7*C4| Tl r 15 


74CIE3 II 1 11 


74C115 It 1 11 




74C7.J 14 71 


74C1 14 14 1 49 


740917 » IB 




7*074 14 H 


7*01 '3 II 1.19 


740923 11 441 




74U5 Tl 1 15 


7401 H II 1 11 


r4i:i7J 14 4 B 




74UE 14 39 


74C175 11 1 11 


740931 11 5 B 




74Q1 11 515 


T40I93 11 141 


74C3.-G 11 5 95 




74CH 14 III 


74CISJ 11 1 01 


KC95 11 B 




T4D13 14 119 


Htm ii lag 


«C1f u a 




lUftB 1 4 71 
TL0T3CP | 1 31 


LMlkMJJltri 


lM7731h 14 V, 
LUraiM 14 I » 




1L074EH 14 1 95 


LUJ40T-5 .Ji 


i.Urj9\ 14 IBB 




TLOtiCP 1 .M 


LbHDT-12 71 


LU741CH 1 31 




TU43CP | ; u 


LMM37-15 71 


LM747K 14 44 




TLDMCN 14 155 


LFJ474 14 1 41 


LMT4W a SO 




4.M301EM I 35 


lMUIS 14 P9 


Luiaew i« i*» 




LU3014J I 95 


LMI5CK 4B 


IU1419CN I » 




lU3o« IB 


4F34WI | | 10 


LU14HN 14 If 




U43O50 '99 


i?35*N 1 1 10 


LMI*9K 14 B3 




1U307CN ■ *5 


LU3FT* 14 4*9 


LUUHM |4 1 45 




lUJOKl | H 


IU:73A 14 3» 


LUWOft II 1*1 




1AI3091 1 75 


LU377N 14 115 


LU1471N 11 715 




IMllttl I 1 73 


ILU39» 14 « 


LU11KH 11 3 25 




LU3IICM 1 19 


LhUllH 14 1.71 


LU1177NI 14 2*1 




■ M3T" 3.41 


LU313M 14 131 


LU1W5N 11 MS 




LM3I71 1 11 


LM3441 14 1.71 


L U 1 B5H5H 1 4 3 15 




tMUffl 315 


LIA3HM3 1 H 


LUvMir 1.B 




LUS'Ktl 1 1 «5 


1L494CK 11 JK 


LU31HN 11 1 59 




\tnm u i « 


TL49KP 1 1 19 


LU3400N 14 59 




Utam 5 1 33 


M.5JIV 1 2 95 


LUH05CH I 1 11 




ILU320K-I7 1 J5 


■J544H 14 2 95 


LUMH i n 




1U330H 11 1 35 


HfSKJ 14 IB 


LUJ1I*N 11 7.B 




1U330T1 14 


«5MV 1 35 


LWHiin 11 2B 




.u.3rc" '; m 


LUSWi 14 09 


LUJJII'N 11 7.15 




IU3301 15 H 


"H5C4H 1| M5 


■C41JH 14 1 71 




IUJ33A 5« 


LUsUn 14 1 19 


■£4151*1 1 1 B 




1U324A| 14 59 


LUS&ECn | 1 49 


FC4I94TIS. til 




LM33rT 1 15 


LM517V | « 


NI5532 1 2 41 




J.U1JW 015 


NE17DM 11 3 B 


NlitW 1 1.A 




LUBW 14 B 


Lurcxm i mi 


inj03« 14 3B 




1U34DH-5 1 33 


LU70W 1* 41 


LM130WI 1 1 11 




LM34K 17 1 15 


LM710h 14 n 


LUI3C03N 11 1.19 




.Ul'C'K 15 


B 


M.i.'iu. 14 79 




mm JLVMJULE i 
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CIRCLE 41 ON FREE INFORMATION CARD 



HOME COMPUTER ACCESSORIES KEYBOARDS — POWER SUPPLIES DISK drives and cable 



VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 




JE520AP 



JE52QCM 

■ Dw 250 word vocabulary- tftixti alkiw Ida lorrnilkm or mwa 
than 500 words • BuHt-in ampullar, ipsaker. volEimfl control, and 
audio |jc1( * RKEiitii a elf ar, natural mill voict * Plug-In jut 
rutty writh d«iironfttilSofl and sampli loftwan • Cast tint: 
7VL x 3V."W x 1 WH 

APPLICATIONS; 



' Security Warning 

' Teaching • Hindtcap Akl 

• I rtiiru mentation * Ginm 

The JE 520 VOICE SYNTHESIZER will plug right into your 
comovtw and allow you to enfionce fitment any applica- 
tion. Utilizing Nattona! Semiconductor's DIGITALKER" 
SpwCh Prac&Sior EC (wilti four custom m*roory chips). 
Wi* JE520 com presses nalu ral speech Jn to digital m«m- 
oiy i n c I Lading the original inflections and emphases. The 
niuH Is an a<xtr*m6ty dear, natural vocalization. 
Fact ho. P —criptlwi Pifet 

J E520G M For Gemmed** 64 & VIC 2D $114.95 

JE52DAP For Apptn II, II+ , and tin $1 43.95 




JE664 EPROM PROGRAMMER 
BK to 64K EPROMS - 24 & 28 Pin Packages 

EnplfMj S*J1-CtaiiQiri — kpinss Hf MMml SjriiiB fir uifntfai 

'Program^ ar.J volrdatoa SPPCMi ■ Crjocks to pTOport^ ernccd EPROM* 
■EmdiH»IA»DMl«EPRiDWi-nS?J?CCompljtoW*rtlC*l««ttng»(Kl 
program fcxadirm - Load* data «w RAM by Iwybuefd - Clungn dali in HAM 
by swytoerd - bwda Fl*W from «m CPHOM - Comperes EPflOMibrroniwit 
AfferETCci - Capita EPROMi -Power Lnttil 1 15VAC. 6QH1-. leisltw lOW 
p9w*r eomwrtpUOn 'CrvS-3W» Gslor-seorrjiniilecl eflhl ttn perted urUti 
flKHfd end iDrtoae * mod« bfown ■ Sup. 1 5VL z. BVD 1 3 'a *H ■ W«#ghl 

5* lb* 

Dm JEHJ ElfDIII nqmw HfKaeu mm^vTa Ttreui -E-D-1 Wwd IFPOUi (m K u 
'^W^mmwvCKUCly D*jHflh*rtnWlirlg?nj£M4ir*TjBK¥fl.&|*HlWk-P"W 
«yf |1j torn a ma !HW.m festival^ 

HUB, 0lftm ts pand kftftfflfd TV 1£64 1 rVurh ff*y M arxtwed tor erTuUt* putted 
twn *h penen H ttdH to in fwnn rraapnxeaw *> pnqwiiimig and erktahAn 
JEWAwitotKiiTB«^ai«ig*p4'HMUiiintf^v>rnE««4 HnffiWinWi 
tan tw{*v r m*i<fr&fai* 'It Hrjnri*WJ **j»mn >™f«l aJfrtMW n1h»;[PfiCM 
10 W (filOmTWlid MB **0d ««i^ rf IN - KUrtd. T** JEM4 dlplayi MTA and 
ADK5S i EenvaV -rootem* Udvuiiwcl far*. A "DfifUY irWM &■,«,«,' 
fetter Angn M MM wto* Bgm WU WWtf *> EWOM *wt Bid U Sflitft* n Mti 
h*ai!lt^^t^^iBi.T^l7^i^^taljnJQm?ri^t^a^i7y* TmJE^W 

JE664-A ffK* fnar— if S995.00 

At1*TCJM A Tilted <k^ud» JM 1 CA MediAl 

■K6K- R2^irmhVCEQ|'TOR-T*ifl&tttn 



USSR port KW b« (-M iwd. «W parity *U 2 ftp ms 



JE6S4-ARS LPnDM rtff ir:JK65 Opfion, . . . , $1195.00 

MwnWftd « TMSKl HhdudAB .'Ml 6A Wrjduloj 
EPHOMJUMFER MCCU.ES - TfflJFC^H I JJMPEH lAXUi FWM*f|i lfcA*| * I 

it mm 



^ y ^ 



un.U*nM.IKn 



n«M(CHfM Jf.'ft.'lW I 



,->.; L« 



4-Oigh Fluorescent A [arm Clock Kit 




■ Briljht ■Wlfll! 0.5" hlflh ClipLiy ■ 10 mlnule mim* alarm 
- AH/PM' IrvSkHiK ' AuEomi1kj3ltpl r^dimmir 



incl 



The JE750 Clach KiMs n versatile 12- hour digital clock 
with 24-hour alarm. TJte clock has a bright 0.5" high 
bJue-green fluorescent display. The dl splay will automat- 
ically dim witti changing light conditJajis. The 24-haur 
alarm allows the user to disabta the alarm and immediat- 
ely re-enable the alarm to activate 24 hours later Tha kft 
includes all documentation, componenEs, case and wall 
transformer. Size: 6VL x 3\"W % 1 VD. 

JE750 Alarm Clock Kit, $29.95 



•ai 



1Slt\X«-W!!*i"H 




1ST.x7H-Wj1tj-H 




21 J «'Lx9.8'Wx3VH 



-if. 




Is 



W 

^^^ 



Misumi 54-Key Unencoded 
Matri* Al^Purpose Keyboard 

■ SPST NjyswtcHoa - 20 pin ribbon c*t>Tc coflnoc- 
tiDn • Lew proMo l«yS • Foaturts Curatx OQntfota. 
conlFot. enp* itockf. funclwn, enter And ahih ksyj 

■ Cc'orJHB'jt-npsi g'cy -Waight. 1 lb, 

KB54. $14.95 



71-ttey ASCII Chofry Keyboard 

■ f txt pfirsileF ASCII win strobe ■ 1 1 kay numeric 
K^yp.id • SP3T mKhinioal teyswrtchflfl ■ IS/ JO 
card-edga connector * Features e&capo, conlrol, 
cursor controlfi, plus Ion oddliional lunciion toys 

■ Cotor wtirto ■ Wo^flhf J lb?, - Spec- included 
KB1801 S29.95 



1 06-Key 8-8it Serial ASCII Keyboard 

■ Numeric and cursor keypad > 1 user defina- 
ble keys ■ 7 LED function displays r Security 
locK a N-key rollover ■ Uses Intel &04o7S7<to 

■ Cofor: white w/black panel ' Oocumeniation 
Included • Weight Sli lbs. 

KB139 $59.95 



Powers Mate Corporation +5VDC 6 3 Amp/ 

REGULATED POWER SUPPLY +6VDC S 2.5 Amp 

■ Inpul: 105-125/210-25OVAC nl 47-63 Hi ■ Oulpul: 5VDC 6 3.0 

Amps/6VDC Q 2.5 Amps ■ Line regulation; 0.05* • Load reg.: 0.1% 

■ Open frame mounts on any 1 ol 3 surfaces - Size. 4VL H"Wr 
2VH- Weight 2 lbs. 

EMA5/6B $29.95 



Power/Mate Corporation 
REGULATED POWER SUPPLY 



+5VDC 6 6 Amp/ 
+6VDC '8 5 Amp 

■lnput:105-125/210-250VACat47-63rli-Output:5Ve6ft/6Ve5A 
- Line reg,: 0.05% ■ Load reg.r 0.1% * Open frame mounts on any 
one of three surfaces ■ Size: 5S*L x 4*i "W x 2VH ■ Wt: 4 the. 

EMA5/6C $39.95 



POWER SUPPLY +5VDC#?,SAMR12\n>C«1.5A«ilPSWlTCHINO 

'ftipyt 11SVAC. GO-eOI ll ■■.'■;. MHrei 16. IttJS 'F*nMSltrcow.r BUpcTj' 

^. : ^!-.v..!:^- <^:U0. '.'' :>,*":S ',r_::, : C.:t- i:vi>:-:- V^rr;. ■ 'if. -;•:.:. 
t***t «ml ■ 5tl. H-iVK 13", -C xS^.-H 'VKqit eiE» 

Part No. PS94VOS. ■ 539.95 



POWER SUPPLY 4-Channel Swltclung 



Mcrr-r«Bsic;, r.r :-- jl'I'.i. Ir: — :;:il. rw-JhrJi rquip-inl Jrd prKait C« 

■iH-«-lJOVAC«-**(hrL; Dilpuf + 1WC .^ SA .-jVDC . . U: . 1 tVHt i7 1 A. -lSVDC .f: 3A 
Linnrto. iBI", H.?b! f - ;pnvp.; lr,,j rt; 1 1 S C-frt; ur'irl prMct*n. fcJ|- Sf mW 
1*1 z ION HVfL i 1-T/l-W i JI-15/H-K W. 1^. KM 

Part No. FCS -1.D4A SB0.95( 



Switching Power Supply for APPLE II, 11+ & He " 

* Can drive four floppy disk drives and up to eight expansion cards 

■ Short circuit and overload protection ■ Rtainelde Apple computer 

■ Fully regulated +5V £ 5 A, +12V 3 3A, -SV « .SA. -t2V 6 5 A 

* Direct ptug-in power cord Included ■ Size: 9VL Ji 3VW k 2U"H 

* Weighti 2 lbs. 

KHP4007. $79.95 



DISKETTES AND ACCESSORIES 



MiKi FiPMS n* 1 




5%" and B" Diskettes 



ULTRA MAGNETICS — 5V. " QISKETTES 



H'llwljIiW^^iliH.bll^iM. 
V. ■■ »DQ fell &h=h -.ihi>wb "i. 4 i,j i-,.,, 
*' - ' P&DG Beh !*£»■ >.ih n-b rXncj .luhri 
t- -■■'iriifi^limi'ij'if iii-iiipTni 

5-- . ' j-'ja li'l :.: :- 1E"V ill,^i 

**. r KOf'wi }>c|5j *J« f-.i'JH rMTPii 

*"ii, r>t-n s«R E+:i»iHTh B u n,| 



P«ert PKI 
ia " U4M 
1» Itt.H 



U0M1TH 


ULTTU MAGNETICS - S - DISKETTES 
r" J "it — i-nnri-ipmi. nirii nii'iH i m i 


M 


M*l 


UkHHH 
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DISKETTE ACCESSORIES 



Disk Minder 



* a: !■■.- .-.■ i> ? i jr ::i.:-i.i ; i : > il j-a ;o ifllin ■ :J ll "i dt Tl 
ISU 7 rji*k ilcira.ja cspat .1 j » (kty tiling ind nqntrrtfiQ 
' PfoiKlll dllk I'ryn dual CCiEI/niirHllni. * HHMd Norn 
dufiSlfl ir-nc«cd fistic *ilh Ircflt c jurying l\»ndl« ■ Sua 
tnn> x (j- 1 -H x »w tj » WtlflM. i Uh 
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MPSirjl ISi.-jni:e!,'.'En 1 .fl to*1 101OTt 1.41 
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Mall Pak" 



••Vu&ithM 



StO.DO Minimum Order — U.S. Fundi Only 
CalHornio Residents Add 6Vi% Sales Tax 
Shipping — Add 5% plus $1.50 Insurance 
Stfnd £JLS.£ /or MontWy Stfoa Ftytrl 



Sp#c Sh«sts — 30c each 
Send S1.M Postage tor your 
FREE 1984 JAMECQ CATALOG 

Prices Subject to Change 
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ELECTRONICS 




1355 SHOREWAY ROAD, BELMONT, CA 94002 
VB4PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043 



- Stngle-Sldftd 

• 77 tracks 

• 4OO'80OK Bytes 
Capacity 

• Industry Standard 



8" FLOPPY DISK DRIVE 

I'* 

Thfl f OOlW-5 fl" Fl^ppv W»l; Drlv* (In-ESuill ry BH'KflKfl l«lurq« 
Sirflo Of c'Dutil* donailv RkcjUitj mc<H FW ilrigic MfM *=gS1o 
dnjnsiljf. Tmnjltr ruin. iWK bilitliK. tingle dan my; 500K tHtB'MC. 
d-oubia dflfiiiiy. rhu F0O1W! is designed lo WDrK«iLh (he amgic 
Bided Ball at'lornd IBM DisKeltt I. or <Kt. diU iirindg* Po*«r 
1 1 5VAC O »• WHi. - 2^VDC a 1 .7 empa mez„ h 5VOC « 1 2. Bjnpn 
■TiBX. Unit na sitiured ibwt (does no, include a», po*fli iupg!y cr 
eabteB) Slie: 11.55 "W x in* 4.S'H. WehghB t3 Its Inm ftj-pfl 
mmuej 

FDD100-8 , ,$1 69.95 ea. 




5%" APPLE™ 

Direct Plug-In 
Compatible Disk Drive 

* III ii Skujirl 5«M pstduitci • UJt 

iMBWBtJ UMlOfl * JJ HK^I - (WtMM 



ParlNfl.ADD-514 S195.95 



5VVTEAC DISK DRIVE 

SingkvSktod Half-Hetght 5Vi' Drive 

' S-T3I* of daitit dtmirfy '411 

power cpfiiumptrHi ■ tWHi>efl« 

iTtBated Btwgje ■ Qim ftt * m in h o* 

Doubl* wur wort ipico weh irn TtUc 6 1 * ROPPV OSK CftvE Because 

*Jm TE*(jF0J&A0r-Aei*nu(Tp* heisw ot conventiorai rJuvea. yai c» tn up 

» Jsur TEAC drrvtB tn Ine **m* apace wlMra h» c^cihwibanal an»n H Ct, 

hmi mom far twg rfapoy *s* dims nnd e tievd tntc d»»e IrtikKlet eoefat- 

mg mnngBi noquira* ►SVOC *J S6A and . ifvOC a 3* Sl» &\yt t, 

i'(H.s; wi siba. 

FD55/L S249.9S 



5V 4 SHUGART DISK DRIVE 

Doubie-SidiKl KaH-H«ighl 5Vi H Drfva 

i or doubt, daoiky ■ « TPI '« bradu ■**•}«**** twiwtled 
ir»ck e BnjkhlfA*. DC ejirecntrtw rrkotor * One jeer 

B<Kkad "iw tne induauyt iajc«i. and moel 
pieSAaiSijthe, 

B 

rHKrcWtURw 



JaalitJLj- »pi^c4w*ii Inelulee ooaml 
ajid -laVECa 75n. Slm 5M"W 
SA4S5 , 



. S25935 

SV*'' PANASONIC DISK DRIVE 

DoublevSktsd HaH-Kfttght S^i^ DRIVE 

Shugart $M5$ Equivalent 
- *h&*t>rik>**)h*l*ntof * « m ' «a*=«u ■ Arrotrart tolre* - TCTKBrfc* 

ten wefled tlweca ■ One t**t war rerrty P*rta and labor 

Tr« .W55-! 11 pcrrett far word tJcotexsdn, ptjrsDrml and pvtBUe wmp*rtflri, 

-.-■■ u.-i.-.n-.'-^.-nr!.-:-!: ■:.■--!::"?. ■-.;■:!.-!,.: n c"i i'v::i.j.-' J ,.-i..Tf.-.!.!-; -■.-../ 

ffooyiroi 1 fivDC d OA end ' 1 SVDC ■ 1 K Sue. 5 ea"rt z 1 m-A r. fl-D Wi 

3 3lba 

JA551-15, f h S239.95 



DISK DRIVE CABLE CUSTOM 



We stock a wide variety of signal cables and 3 
power cable kits to meet your disk drive re- 
quirements. We also customize cable assem- 
blies for many other applications. Call for a 
price quote. 



IBM MEMORY EXPANSION KIT 
COMPAQ COMPATIBILITY 



SAVE HUNDREDS DF SSS BY UPGRADING 
MEMORY BOARDS YOURSELF! 

Meat fll the poputu- m*m gry fcaa rdt allow JWU to add an addiUanal 
BK, 12IK, 193K. or 2i6K, The IBMMXXll will p^fulala man board* 
In S4K byia Incrannamli. The Nl le ilmpPe le MbIbII — Jut, hriHad th» 
nln* UK MM chips In (ha pravMed *« kala and ia1 Iha Via grpupi 
a I iwiEchH. Dlractlflnp ere Included. 

1BM64K (Nino 200ns S4K RAMs) 549.95 



EXPAND YOUR MEMORY 



TRS-80 to 16K, 32K, or 48K 

■ -Mi i>ol I ■ From 4K to 1EK Hnqiilm (1) One Kit 
Model 3 > Fnm IK Id 4a K Hnqiilie: 1 31 Throe Kilt 
Coin * From 4K to 16K niqvlres (11 One Kit 

"H*W 1 »qnipprf .u Eipinmn tutd ui Li AK Trt Htt a^rind 
- 0«t Kl FU4fl»d IV MCh IEK II UPUIIU - 

TRS-1GK3 -fDflai for Color & Modal III 112.35 

TRS-16M *Z50ni for Modal I 110.85 



tflS-80 Color 32K or B4K Conversion Kii 



Eaay ia ir.slall ki?j co.'ne s compititEi wilh fl ea. 4 1 64 -2 [ZOOnBJ 64K 
dynamic fi.a y s and eonnraiDn docuinenliition Coflvfirta THS- B0 
ceror computers wHIt O. E. ET. F arm HC Circuit tWtrtfB 10 32K. 
Alse converts t ns- 00 cc id r cgfliputcir II :o S4K. Flex DOS ar DS-9 
■"flquhncl to utiluraj Full 64K RAM on J II CGfflTXrtofs 
Tna-64K2. , , *44,95 



UV-EPROM Eraser 



S Chips — 51 Minutes 



^^ 



[j I Chip -37 m nut w] 



eiil»i srot, me, oat, 27 m, 2516, isu. ism. Er>ia» up 10 e chips 

*rJlfiln lil nnlnuEes (i chJp Iji J? >nlnvtta|i. MjinEalfia etmaLaniairjcaiira 
dl nance or mm Inch. Spadal conttuctlfe foam llntH ellmlnataB alaltc 
bmld-up. Bull L-liT flaJaly lock lb pHrvent U¥ azpcnj.ure. ConvpasV — «ily 
9.M J j; J.ttr a 3.&p-. C«nplet* Mlth holding tray lor ■ cWps. 

DE-4 UV-EPHOM Eraser . . . S 79.95 
UVS-11EL Replacament Bulb ..J16.8S 
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AME[RD©A^ L^ESEALROIHl & 
ElMOKMEE^DIMie K-4§ 

WORLD'S SMALLEST DIP SWITCHES 



Same Size as an I.C.! 



Better Heat Convection 




HEW OIF * W ETCH 



You Can Use Automatic Insertion Equipment 



The S-posiliOfli program- 
mable SPST MO uses a bifur- 
cated slide contact thai allows 
two paint con lac is lor each 
switch contact, doubling lhe 
contact reliability The 
I'jilurca-c-d contact travel 0l 
026" elrminated many of Ihe 
intermittent problems that 
plague dip switches. 

The K4G shows exceMeni 
Electrical. Mechanical and 
Physical specifics lions 

1 THRU a POSITION DIP 
SWITCHES AVAILABLE 




Call or Write For Quotes Over 1 000 Piects 



B POSITION DIP SWITCHES 



1 ei. 

10 t*. 



SI .95 

51 eo 



100 M 

1000 e». 



51.30 
5 .95 



jfljcjtjdjl S2.50 Fqt Shipping 



w^^ 




CODS 



STOCKING DISTRIBUTOR- 




ELECTRONICS 
CORPORATION 

SEMICONDUCTOR PARTS AND PRODUCTS 

1043 N.STADEM DRIVE (fi(\0\ Qfi7-fiQ4R 

TEMPE, ARIZONA 85281 V UUt J JU * "^^^ 

Call or Write for FREE 
Semiconductor Parts & Products Catalog 



MICROWAVE TV ANTENNA SYSTEMS 



Freq. 2.1 to 2.6 GHz < 34 db Gain + 

COMPLETE SYSTEMS 
[as Pictured) 
Commercial 40" 

Rod Style S 89.95 
Parabolic 20" 
Dish Style $ 79.95 
COMPONENTS 
Down Converters 
(both types] S 34.95 
TWO YEAR WARRANTY Power Supplies 

PARTS & LABOR |l2Vtol6V) S 24.95 

Data Info |Plans|S 9.95 



<"ii 



CALL OR WRITE FOR 
KITS. PARTS. INDIVIDUAL 
COMPONENTS 

We Repair All Types Down 
Converters & Power Supplies 

Philiips-Tech 

Electronics 

1043 N. STADEM DR. 
TEMPE AZ. 85281 
(602) 967-6972 

Special Quantity Pricing 
Dealers Wanted 
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CIRCLE 29 ON FREE INFORMATION CARD 



Radio Electronics 



REPRINT 
BOOKSTORE 



H Build Your Own Satellite TV Receiver S7-00 

I 8-Ball Satellite TV Antenna $5.00 

D Build Your Own Robot $12.00 

□ TV Descrambler (January. February 1981) S3. 00 

□ Radio-Electronics back issues (1984) S3. 00 

P Radio-Electronics back issues (1983) S3, 50 

(January. February 1983 not available) 
Write In issues desired 



□ Radio-Electronics back issues (1982) . 
(January 1982 not available) 
Write in issues desired 



S4.00 



P Radio-Electronics back issues (1981) S4.00 

(February. March, December 1981 not available) 
Write in tssues desired 

D Etch your own PC boards S3.00 

To order any ot the ilems indicated above, check otl Ihe ones 
you wanl. Complete Ihe order lorm below, include your pay- 
ment check or money order (DO NOT SEND CASH), and mail 
to Radio-Eleclranics, Reprint Department. 200 Park Ave. 
South, New York, NY 10003, Please allow 4-6 weeks lor 
delivery: 

II you need a copy ot an article lhal is in an issue we indicate is 
unavailable you can order it directly torn us. We charge 50£ 
per page. Indicate the issue (month & year), pages and article 
desired. Include payment In full, plus shipping and handling 
charge. 



p Special Projects (Spring 1981) S4.S0 

P Special Projects #4 (Summer 1982) S4.50 

P Special Projects #5 [Winter 1983) S4.00 

P Special Projects #6 (Spring 1983) S3.50 

P Special Projects #7 (Summer 83) NOT AVAILABLE 

p Special Projects #8 (Fall 83) S3.50 

G Special Projects #9 (Winter 84) S3.0D 

P Radio- Electronics Annual 1983 $3.50 

p Radio- Electronics Annual 1984 S2.50 

P How to Make PC Boards S2.00 

□ All About Kits S2.00 

p Modern Electronics (Vol. 1. #1 S2.25 

April 1908) 

□ Electro Importing Co. Catalog S4.95 

(1918) (178 pp) 

□ Low Frequency Receiving Techniques S6.C0 

Building and using VLF Antennas 



ARTICLE 



MONTH 



YEAR 



PAGES 



TOTAL PAGES 



. @ SOt each . 



TOTAL PRICE 



MAIL TO: Radio-Electronics 

Reprinl Department, 200 Park Ave South, New York, NY 10003 

Total price of order 

Sales Tax (New York Slate Residents only). 



4/84 

All payments must be in U.S. funds 

... S , 

.. $ 



Shipping & Handling (U.S. & Canada only) (Includes FIRST CLASS POSTAGE) St .00 per ilem . j . 

All other countries ($2.00 per item, sea mail) $ . 

($4,00 per item, air mail) $ . 

i. 



Total Enclosed 

Name 

Address 



City— 



. Slate. 



. Zip. 



HIGH QUALITY $55dB GAIN 



MICROWAVE 
TV SYSTEM 

Variblefrom 1.9 to 2.5 GHz 
The latest advance 

in microwave 

technology with a 

SNOW-FREE 

PICTURE. 

Two Models to choose from. 
Both Models Include: 

• 20" Parabolic Dish 

• Pre-assembled Probe 
with Down Converter 

• Power Supply and Coax Switch 

• 60' ot RG-59/U Coax with Connector 

• Transformer lor 75 to 300 Ohms 

• All Mounting Hardware for Fast and 
Easy Installation 




20 Fiberglass Dish 
Up to 55dB Gain 

Special S 98 95 ' 



20" Aluminum Dish 
Up to 40dB Gain 

Low Priced ( *t 



■Include! Shlppina end Handlln; 



Hqh Gain Vagi Antenna win Down Convenor and $QQ 
Power Supply Complete System. Ready la Use. Uw 



95 



Sflrxj $£,00 for Cotatog Fteturidabto wtn firal purchase. 
■^■^■b AvfljiaMo thru MbjI and Phcwi Ordsra Only 
yrsA< 20^*flapMrt1ofCOD.CARes*W6'^VTi« 
■HB Swid Cashiers Chrc* &t Money Oder to: 

(Pononai ChKta ultaw 2-5 we*fci to ctoui 



PROFESSIONAL VIDEO, Inc. 

-1670 Hollywood Blvd. Hollywood. Calif. 90027 

219-0227 

For C.O.D. Orders Call (21 3) 352968! 



CIRCLE 21 ON FREE INFORMATION CARD 



BUILD IT! FIX IT! WITH SHACK 8 PARTS 



Low Prices! 



No Minimum Order! No Mail Order Delays! 



Special Audio ICs 

^Uttk^^, Save *2 

^ m *1^9 Reg. 6.99 

599 28 'pL ' 4" 



l *0 

16-Pln 



AY-3-1350 Melody Synthesizer. 28 built-in tunes! 
NMOS. Ideal for doorbells and musical funboxes. 
Pre-programmed with Yankee Doodle, Blue 
Danube. Star Wars, America, Beethoven's 5th, 
other favorites. You can add a PROM and create 
your own. With data. 276-1782 S.99 

NE572 Audio Compressor/Expander. Two 
channels, either can be used for compression or 
expansion. Dynamic range greater than 110 dB. 
Ideal for hi-fi noise reduction, communications 
speech processing. With data. 
276-1781 Sale 4.99 



Voltage Regulator ICs 



Type 



LM723 
LM317T 



Type 



7805 
7812 
7815 
7905 
7912 



Adjustable 



01O40VDC 
1.2to37VDC 



Fixed Output 



+ 5VDC 
+12 VDC 
+ 15VDC 

-5VDC 
-12VDC 



Cat. No. 



276-1 740 
276-1778 



Cat. No. 



276-1770 
276-1771 
276-1772 
276-1773 
276-1774 



Each 



.89 
2.79 



Each 



1.59 
1.59 
1.59 
1.59 

1.59 



4000-Series CMOS ICs 

With Pin-Out and Specs L ™ 79 e 



Type 



4001 
4011 

4013 
4017 
4023 
4049 
4066 



Cat. No. 



276-2401 
278-241 1 
276-2413 
276-241 7 
276-2423 
276-2449 
276-2466 



Each 



.79 
.79 
.99 
1.49 
.99 
.99 
.99 



TTL Digital ICs 

With Pin-Out and Specs 



Type 



7400 
7404 
7408 
7447 
7490 



Cat, No. 



276-1801 
276-1802 
276-1822 
276-1805 
276-1808 



Each 



.59 
.79 
.79 
1.19 
.89 



Replacement Transistors 


Type 


Cat. No. 


Each 


2N1305 PNP 
MPS 222 A NPN 
PN2484 PNP 
MPS3904 NPN 
TIP31 NPN 


276-2007 
276-2009 
276-2010 
276-2016 
276-2017 


! 19 
.79 
.89 
.69 
.99 


TIP306S NPN 
MPS2M7 PNP 
MJE34 PNP 
2N3053 NPN 
MPS3638 PNP 


276-2020 
276-2023 
276-2027 
276-2030 
276-2032 


1.59 
.79 

1.49 
.89 
.79 


TIP120 NPN 
2N3055 NPN 
MJ295S PNP 
2 N 41 24 NPN 

2N4401 NPN 


276-2068 
276-2041 
276-2043 
276-2057 
276-2058 


1.29 

1.99 

2.19 

.59 

.59 


MPSA06 NPN 
MPSA13 NPN 
MPSA42 NPN 


276-2059 
276-2060 
276-2061 


.59 
.59 
.69 


MU4891 UJT 


276-2029 


99 


2S0313 NPN 
2SC945 NPN 
2SC1308 NPN 


276-2048 
276-2061 
276-2055 


1.79 

.79 

7.95 


2N3S19 N-FET 
MPF102 N-FET 


2762035 
276-2062 


.99 
.99 



Operational Amplifiers 



Type 



741 

MC1458 
LM324 
TL082 



TL084 

LM3900 

LM339 



(Single) 
(Dual) 
(Quad) 
(Dual) 



(Quad) 
(Quad) 

(Quad) 



Cat. No. 



276-007 
276-038 
276-1711 

276-1715 



276-1714 
276-1713 
276-1712 



Each 



,79 

.99 

1.29 

1.B9 



2.99 
1.39 
1,49 



Audio Power Amplifiers 



Type 



LM383/TOA2002 
LM386 
TA7205AP 
LM380 



Cat No 



276-703 
276-1731 
276-705 
276-706 



Each 



3.19 
1.09 
2.99 
1.59 



Ceramic Disc Capacitors 

Low nn« Pkg. 
As 0*3 of 2 

For RF, Bypass and Coupling Applications. Hi-Q. 
Moisture-proof coating. 50 WVDC minimum. 



pF 


Cat. No, 


Pkg. of 2 


4.7 


272-120 


39 


47 


272-121 


.39 


100 


272-123 


.39 


220 


272-124 


39 


470 


272 125 


.39 



pF 


Cat. No. 


Pkg. of2 


.001 


272-126 


.39 


.005 


272-130 


.39 


.01 


272-131 


.39 


.05 


272-134 


49 


.1 


272-135 


49 



Electrolytic Capacitors 

Axial Leads 



UF 


WVDC 


Cat. No. 


Each 


4.7 


35 


272-1012 


.49 


10 


35 


272-1013 


.59 


22 


35 


272-1014 


.69 


47 


35 


272-1015 


.69 


100 


35 


272-1016 


.79 


220 


35 


272-1017 


89 


470 


35 


272-1018 


.99 


1000 


35 


272-1019 


1.59 


2200 


35 


272-102.0 


2.49 


3300 


35 


272-1021 


2.99 


4700 


35 


272-1022 


3.59 


470 


50 


272-1046 


1.59 


1000 


50 


272-1047 


1.99 


2200 


50 


272-1048 


3.49 



PC-Mount Leads 



PF 



220 
470 
1000 
4.7 

10 



22 

47 
100 
220 
470 



1000 
100 



WVDC 



16 
18 
16 
35 
35 



35 
35 
35 
35 
35 



35 
50 



Cat. No. 



272-956 
272-957 
272-958 
272-1024 
272-1025 



272-1026 
272-1027 
272-1028 
272-1029 
272-1030 



272-1032 
272-1044 



Each 



.79 
.89 
.99 
.49 
.59 



.69 
.69 
.79 
.89 

.99 



1.59 
.89 



Compact SPST^Reed Relays 
NEW! 



-|49 



Each 




Approx. 1" x 5 /i6" PC-mount pins. Contacts rated 
1 amp at 125 VAC, Low-current coils. 



Coil 


Cat. No. 


5 VDC. 20 mtlliamps 
12 VDC, 11 milliamps 


275-232 
275-233 



Radio Control Modules 



Ideal for wireless remote 
control of toys, models 
and mora. Prewired. Re- 
quire just a few low-cost 
components to make a 
complete system. Four 
functions Receiver con- 
trols two DC motors di- 
rectly. 27,145 Mhz. See 
Forrest fvtims column, 
January Computers A 
Electronic.^ With 




16 95 



Set 



Receiver 
Transmitter 



277-101! 



lata. 
Set, 16.95 



Archer® Paks 

Only ^98 Each 



Archer Pak 



50 Silicon Diodes 

6 Digital ICs 
20 Electrolytic Capacitors 
15 Silicon NPN Transistors 

6 Linear ICs 



25 Assorted Zener Diodes 

12 Potentiometers 

20 Assorted LEDs 

15 All- Purpose NPN Transistors 

IS PNP Transistors 



25 IN 4000-Series Diodes 

S Optocouplers 



Cal. No 



276-1620 
276-1651 
272-602 
276-1617 
276-1652 



276-1629 
271-1605 
276-1622 
276-1603 
276-1604 



276-1653 
276-1654 



V4-Watt, 5% Resistors 

39 e Pkg. of 5 



Ohms 



10 

100 

150 

220 

270 



330 

470 

1k 

1.8k 

2.2k 



3.3k 
4.7k 
6.8k 



Cat. No. 



271-1301 
271-1311 
271-1312 
271-1313 

271-1314 



271-1315 
271-1317 
271-1321 
271-1324 
271-1325 



271-1328 
271-1330 
271-1333 



Ohms 



10k 
15k 
22k 

27k 
33k 



47k 
68 k 
100k 
220k 
470k 



1 meg 
10 meg 



Cat. No. 



271-1335 
271-1337 
271-1339 
271-1340 

271-1341 



271-1342 
271-1345 
271-1347 
271-1350 
271-1354 



271-1356 
271-1365 



Digital Logic Probe With 
Tone and LED Indicators 



1995 



Overload and Polarity Protected 

The fast way to "peek inside" TTL. LS and CMOS 
digital circuits. Color-coded LEDs indicate high, 
low or pulsed states. Simultaneous tone output 
frees your eyes. Min, detectable pulse width: 60 
ns. With user's tips. 22-302 19.95 




Auto Radio 
Installation 
Guide 

Save s 1 00 

Reg, 2.95 

J9S 



Helps you choose a replacement radio. Detailed 
instructions for installation and removal in 1975- 
1982 American cars, light trucks, and many im- 
ports. 101 pages. 62-1331 Sale 1.95 




A DIVISION OF TANDY CORPORATION 



Radio /hack 

Prices apply al participating Radio Shack stores and dealers 



OVER 8800 LOCATIONS WORLDWIDE 



> 

3 



to 

CO 
41 
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COMPUTER 
PRODUCTS, 
Inc. 



ORDER TOLL FREE 

(800) 
538-8800 

(CALIFORNIA RESIDENTS) 

(800) 
848-8008 




Ma*twC«d! 



TERMS: For shipping include 
$2.00 for UPS Ground or $3.00 
for UPS Blue Air. $10.00 mini- 
mum order. Bay Area and Los 
Angeles Counties add 6Vz% 
Sales Tax, other California resi- 
dents add 6% Safes Tax. We re- 
serve the right to limit quantities 
and substitute manufacturer. 
Prices subject to change without 
notice. 

VISIT OUR RETAIL STORE 

2100 De La Cruz Blvd. 

Santa Clara, CA 95050 

(408) 988-0697 






STATIC RAMS 




2101 


256x4(450ill 




1.90 


51 En 


256x4 450m| (tnras) 


3.90 


2102-1 


1024x1 (450m 




.88 


21 KU 


1024x1 (450nt' 


(LP) 


.98 


2102L-2 


1024x1 (250m) (LP) 


1.45 


2111 


256x4 (450ns 




2.45 


2112 


256x4 (450m 




2.95 


2114 


1024x4 (450nt 




8/9.90 


2114-25 


1024x4 (250m) 
1024x4 (450ru) 




679.95 


21141-4 


(LP) 


6/11.95 


2114 L-3 


1024x4 (300m 


H 


6/12.45 


21141-2 


1024x4 (200m 


B/12.95 


2147 


4006x1 155ns) 




4.90 


MHM44 


4096x1 (450m 




3.45 


TMS4044-3 


4096x1 (300m' 




3.95 


THS4944-2 


4096x1 1200ns' 




4.45 


MK4113 


1024x8 (250ns 




9.90 


TMM2016.200 


2048x8 (200ns' 




4.10 


TMM2016-15O 


2048x8 (150ns; 




4.90 


TMM2016-100 


2048x8 HOOnt! 




6.10 


HH811M 


2048x8 (200ns' 


((moil 


4.70 


MM6116-3 


2048x6 (150ns; 


(smml 


4.90 


IWIIW 


2048x8 (120ns; 


(cmosi 


6.90 


MtttMUM 


2048x8 (200m 


(smosJILP) 


5.90 


HM6116LP-3 


2048x8 (150ns' 


(emos)(LP) 
(cmosl(LP) 


6.90 


HM6116LP-2 


2048x8 (120m: 


9.95 


Z-6132 


4096x8 (300m) (Oslat) 


33.95 


LP = Low Power Osljt - QuasJ-Slallc 


DYNAMIC RAMS 




TMS40Z7 


4096H (250nt) 




1.95 


UPD411 


4096 x 1 (3110ns 




2.95 


MMS2M 


4096x1 (300m 




2.95 


mm 


6132x1 (200ni 




1.90 


MM5298 


6192x1 (250ns 




1.80 


4116- M0 


15364 x 1(300m 




8/10.75 


4116-250 


16364 x 1 (250ns 




6/10.95 


4116-200 


16384 x1(200m 




8711.95 


4116-150 


16364 x 1 (150ns; 




8/13.95 


4116-120 


16384x1 (120ns' 




8/28.95 


2111 


16384 1 1 (150ns 
65536x1 (200ns 


fliv) 


4.90 


4104-200 


(5v) 


CALL 


4164-150 


65536 1 1(1 50 ns] 


(5vl 


CALL 




SV - ilngla 5 noil supply 






EPROMS 




1702 


256 X 6 (lus) 




4.45 


2706 


1024 1 8 (450ns 




3.90 


2758 


1024x8 (450ns 


ft 


5.99 


2716 


2046 x 8 (450ns 


3.90 


2716-1 


2046 x 6 (350ns| (5») 


5.90 


TMS2516 


2048 x 6 (450n» [5v| 


5.45 


TMS271G 


2048x8 (450ns 




7,90 


TMS2532 


4096 1 6 (450ns 


|5v) 


5.90 


2732 


4096 x 8 (450ns 


(5» 


4.90 


2732-250 


4096 x 6 1250ns) |5v) 


8.90 


2732-200 


4096x8 (200ns 
6192 X 8 (450ns 


(5») 


10.95 


2764 


(5*1 


9.90 


2764-250 


6192 X 8 (250ns 


I5v) 


13.95 


2764-200 


6192 x 8 (200ns 


(5v| 


23.95 


TMS2554 


0192 x 8 (450ns 


m 


16.95 


MC587S4 


6192 1 8 1450ns 


(5»)|24 pin) 


36.95 


27128 


16384 xBCall 




041 1 




5v = Slnjlc 5 Voll Supply 






74LS00 






74LS00 


.23 


74LS92 


.54 


74LS01 


.24 


74LS93 


.54 


74LS02 


.34 


74LS95 


,74 


74LS03 


.24 


7-SLS96 


.88 


74LS04 


.23 


74LS107 


.38 


74LS05 


.24 


74LS109 


.38 


74LS08 


.27 


74L8112 


.38 


74LS09 


.28 


74LS113 


.38 


74LS10 


.24 


74LS114 


.38 


74LS11 


.34 


74LS122 


.44 


74LS12 


.34 


74LS123 


.78 


74LS13 


.44 


74LS124 


2.65 


74LS14 


.59 


74LS125 


.48 


74LS15 


.34 


74LS126 


.48 


74LS20 


.24 


74LS132 


.58 


74LS21 


.28 


74LS133 


.58 


74LS22 


.24 


74LS136 


.38 


74LS26 


.28 


74LS137 


.98 


74LS27 


.26 


74LS138 


.54 


74LS28 


.34 


74LS139 


.54 


74LS30 


.24 


74LS145 


1.15 


74LS32 


.28 


74IS147 


2.45 


74LS33 


,54 


74LS146 


1.30 


74LS37 


.34 


74LS151 


.54 


74LS38 


.34 


74LS153 


.54 


74LS40 


.24 


74IS154 


1.85 


74LS42 


.49 


74LS155 


.66 


74LS47 


.74 


74LS1S6 


.SB 


74LS48 


,74 


74LS1S7 


.84 


74LS49 


.74 


74LS158 


.58 


74LS51 


.24 


74LS160 


.68 


74LS54 


.28 


74LS161 


,64 


74LS55 


.28 


74LS162 


M 


74LS63 


1.20 


74t_S163 


.84 


74LS73 


.38 


74LS164 


.68 


74LS74 


.34 


74LS16S 


.34 


74LS75 


.38 


74LS166 


1.90 


74LS76 


.38 


74LS168 


1.70 


74LS73 


.48 


74LS169 


1.70 


74LS83 


.59 


74LS170 


1.45 


74LSS5 


.68 


74LS173 


.68 


74LS86 


.38 


74LS174 


.54 


74LS90 


.54 


74LS175 


,54 


74LS91 


.88 


74LS181 


2.10 



74LS189 


8.90 


74LS3G3 


1.30 


74LS190 


.88 


74LS364 


1.90 


74LS191 


.88 


74LS365 


.48 


74LS192 


.78 


74LS366 


.48 


74LS193 


.78 


74LS3B7 


.44 


74LS194 


.68 


74L9368 


.44 


74LS195 


.68 


74LS373 


1.35 


74LS196 


.78 


74LS374 


1.35 


74LS197 


.78 


74LS377 


1.35 


74LS221 


.88 


74LS378 


1.13 


74LS240 


.94 


74L3379 


1.30 


74LS241 


.98 


74LS385 


1.85 


74LS242 


.98 


74L33SB 


.44 


74LS243 


.98 


74LS390 


1.15 


74LS244 


1.25 


74LS393 


LIS 


74LS245 


1.45 


74LS395 


1.15 


74LS247 


.74 


74LS399 


1.4S 


74LS246 


.98 


74LS424 


2.90 


74LS249 


.98 


74LS447 


.36 


74LS251 


.58 


74LS490 


1.90 


74LS253 


.58 


74L8824 


3.95 


74LS257 


.SB 


74LS640 


2.15 


74LS25S 


.58 


74LSS45 


2.15 


74LS259 


2.70 


74LS666 


LBS 


74LS260 


.58 


74LS669 


1.65 


74LS266 


.54 


74LS670 


1.45 


74LS273 


1.45 


74LS674 


9.60 


74LS275 


3.30 


74LS682 


3.15 


74LS279 


.48 


74LS683 


3.15 


74LS280 


1.95 


74LSB94 


3.15 


HLsata 


.66 


74LS885 


3.15 


74LS290 


.88 


74LS689 


2. 35 


74LS293 


.88 


74LS6B9 


3.15 


74LS295 


.98 


74LS783 


23.95 


74LS298 


.88 


S1LS95 


1.45 


74L5299 


1.70 


81LS96 


1.45 


74LS323 


3.45 


81LS97 


1.45 


74LS324 


1.70 


81LS98 


1.45 


74LS352 


1.25 


25LS2521 


2.75 


74LS3S3 


1.25 


25LS2569 


4.20 



6500 

1MHZ 



6502 ., 

6504 .. 

6505 .. 
6507 . . 
6520 .. 
6522 . 
6532 . . 
6545 . 
6551 , 

6502A . 
6S22A 
6532A 
6545A . 
65S1A 

6502 B 



2 MHZ 



3 MHZ 



..4.90 
. . 6.90 
..8,90 
..9.90 
. . 4.30 
..7.90 
..9.90 
.21.50 
. 10.8S 

. . 6.90 
. . 9.90 
. 10.95 
. 28.95 
. 10.95 

. 13.95 



6800 

68000 58.95 

6800 , 3.90 

6802 7.90 

6809 . 12.90 

6809E 16,95 

6809 10.95 

6810 2.90 

6820 4.30 

8621 3.20 

6828 13.95 

8B40 11,98 

6643 33.95 

8644 24.95 

6845 13.95 

6647 10.95 

6BS0 , 



.3.20 
.... IS.70 

9.90 

. . . . 10.95 
6.90 



6652 

68B0 

6662 , 

6875 

6680 , 2,20 

66B3 21.95 

68047 23.95 

68488 18.95 

6800 1MHZ 

68BO0 9.9G 

6SB02 21.25 

68BD9E . 28.95 

6SB09 28.95 

68B10 8.90 

68B21 6.90 

68B45 , 18.96 

68B50 5,90 



8000 



8035 5.90 

8039 , 6.90 

INS-8080 , 16.95 

JNS-8073 . 49.96 

8080 3,90 

8085 5.90 

S085A-2 10,95 

8086 28,95 

8087 CALL 

8088 38.95 

8089 , 88.95 

8155 8.90 

8155-2 7.90 

8156 6.90 

81B5 28.95 

8185-2 38.95 

8741 , 38.95 

8748 49.95 

8755 23.95 
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8200 



8202 23.95 

8203 38.95 

8205 , 3.45 

8212 1.75 

8214 . 3.B0 

8216 1.70 

8224 2.20 

B226 1.75 

6228 , 3.45 

8237 18.95 

6237-5 20.95 

8238 4.45 

8243 4.40 

8250 9.95 

8251 , 4.45 

8253 6.90 

8253-5 7.90 

8255 14.85 

8255-5 18.95 

8257 i 7.90 

8257-5 S.90 

B25B 6.85 

8259-5 7.45 

6271 38.95 

6272 38.95 

8275 26.95 

8279 6.90 

8279-5 9.00 

8283 6.45 

8284 14.95 

B286 6.45 

6287 6.45 

6288 , 24.00 

8289 48.95 



2-80 

2.5 Mhz 

zeo-cpu 3.90 

zeo-crc 4.45 

ZBO-DART 9.95 

ZSO-DMA 13.95 

260-PIO , 4.45 

Z80-SIO/0 15.95 

Z80-SIO/1 15.95 

ZSO-SIO/2 15.95 

Z80-SIO/9 15.95 

4.0 Mhz 

Z80A-CPU 4.90 

Z80A-CTC 4.90 

Z80A-DART 10.95 

Z80A-DMA 15,95 

ZBOA-PIO 4.90 

zboa-sio/o 15.95 

Z60A-SIO/1 15.95 

ZBOA-SIO/2 15.95 

Z80A-S1O/9 15.95 

6.0 Mhz 

ZBOB-CPU 12.95 

ZBOB-CTC 12.95 

ZBOB-PIO . 12.95 

Z60B-DART 18.95 



Z6132 
Z8S71 



ZILOG 



. 33.95 
. 38.95 



DISC CONTROLLERS 



1771 






1791 

1793 

1795 

1797 

2791 




.... 23.95 

25.95 

48.95 

4B.95 

.... 53.95 


2793 




.... 53.95 


2795 




5B.95 


2797 

8843 




58.95 

33.95 


8272 
UPD765 . . 




38.95 

3B.95 


MBB876 . . 




.... 28.95 


HB6877 

1S91 

2143 




. 33.95 
16.95 


AY3-1014 . , 


UARTS 


6.90 


AYS-1013 . . 
AY3-1015 . . 




3.90 




6.90 


PT-1472 . . . 
TR1502 . . . 




. .9.90 
3,90 


2350 




9.90 


TMS6011 . . 




5.90 


IME4D2 ... 




7.90 


IM6403 ... 




8.90 


INS8250 .. 






6T26 


INTERFACE 


..... 1.54 


8T2B ..... 
8T95 

8T96 




1.64 

66 

as 


8T97 
8T9B 




88 


DM8131 ... 




2.90 


□ PS304 . . . 




2.24 


0SSB3S . , . 




1.94 


DS8836 ... 




.98 












VOLTAGE REGULATORS 


7603T 


.74 7905T 


.84 


7BM05C 


.34 7906T 


.84 


7B08T 


.74 791 2T 


.84 


7812T 


.74 791 5T 


.84 


7B15T 


.74 7924T 


,64 


7824T 


74 790 5K 


1.44 


7B05K 


1,34 7912K 


1.44 


781 2 K 


1.34 791 5K 


1.44 


7815K 


1.34 7924 K 


1.44 


7824K 


1.34 79L05 


.76 


78L05 


.68 791.12 


.78 


78L12 


.66 79L15 


.78 


78L15 


68 LM323K 


4.90 


78H05K 


9.90 UA7BS40 


1.90 


78H12K 


9.90 




C.T - TO-220 K - TO-3 L - 


TO-92 




DIP SWITCHES 




4 POSITION 






5 POSITION 






6 POSITION 






7 POSITION 






8 POSITION 








IC SOCKETS 






1-99 


100 


8 pin ST 


.12 


.10 


14 pin ST 


.14 


.11 


16 pin ST 


.16 


.12 


18 pin ST 


.19 


.17 


20 pin ST 


.28 


.26 


22 pin ST 


.29 


.26 


2* pin ST 


.29 


.26 


28 pin ST 


.39 


.31 


40 pin ST 


.48 


.36 


64 pin ST 


4,20 
ST - SOLDERTAIL 


csll 


8 pin WW 


.58 


.41 


14 pin WW 


.66 


.51 


18 pin WW 


.56 


.57 


18 pin WW 


.96 


.89 


20 pin WW 


1.04 


.97 


22 pin WW 


1.34 


1.23 


24 pin WW 


1.44 


1.30 


28 pin WW 


1.84 


1.44 


40 pin WW 


1.94 
WW - WIREWPAP 


1.75 


16 pin ZIP 


6.70 


call 


24 pin ZIF 


9.90 


call 


28 pin ZIF 


9.95 


csll 


ZIF - TEXTOOL (Z*ro Insertion Fores) 






CRYSTALS 




32.78Bkhz . 




. 1.90 






, 4.90 


1.8432 




.4.90 


2.0 




. 3.90 


2.097152 . . 




. 3.90 


2.4576 . , . 




. 3.90 


3.2766 . . . 




. 3.90 


3.579535 . 




, 3,90 


4.0 




. 3.90 


5.0 




. 3.90 


5.068B . . . 




. 3.90 








5.7143 




. 3.90 


6.0 




. 3.90 


6.144 




. 3.90 


6,5536 . . . 




. 3.90 


8.0 




. 3.90 


10,0 




, 3.90 


10.738635 . . 




.3.90 


14.31818 . . . 




. 3.90 


15.0 




.3.90 








17.430 




. 3.90 








18.432 




. 3.90 


20.0 






22.1184 




. 3.90 






. 3.90 



RESISTORS 

M WATT 5- CAflBON FILM ALL STANDARD VALUES 
FROM T OHM 70 10 MEG OHM 

SO PCS 1.25 

100 PCS 2.00 

1000 PCS. 15.00 

BULK DISKETTES 

SVa" DISKETTES 
ATHANA OR NASHUA 

SSSD 18.95 



22.95 

DSDD 27.95 

SV4" DISKETTES 
NO LABEL 

SiNQLE SIDED DOUBLE DENSITY 
(WITH JACKETS AND HUB RING) 

Psck of Ten 3 16.95 

Pack ot 100 $149.00 









APPLE ACCESSORIES 

80 Column Card 129.95 

16 K Card 42,50 

Fan 36.95 

Power Supply 64.95 

RF Mod 24.95 

Joy Stick (Apple II) 29.95 

Paddles Apple 9.95 

Z80 Card 129.95 

SCRG Switch^A-Slol , 19,95 

Paddle Adapple 24,95 

Extand-A Slot 195.95 

Disk Drive 224.95 

Controller Card 69.95 







Disk Drive 




The Flip Sort Plus™ 

The Flip Sort Plus™ adds new dimensions to 
storage. Designed with similar elegant lines as 
the original Flip SortTM r j n a transparent 
smoked acrylic. The Flip Sort PIustm has a stor- 
age capacity of over 100 diskettes and has all 
the outstanding features you have come to ex- 
pect from the flip sort Family. 24.95 each 
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SEI, Inc. 



SOLID STATE STEREO 
REVERBERATION AMPLIFIER 



SprctffcBikMw: * Total harmony distortion 
less man 05%* fmqysncy response IQHllO 
SOKHtHrJB* S/N RitionKWB' Reverber- 
ation time Q to 3 sec • Input 150MV750K ohm 
• Mm. input 2V * Accept* input from tape, 
phono, or aux 

Include* and LED Reverb Level di*pl*y Kit 
com*a with m:H electronic component*, trans- 
former end instructions, and 19" rack mounl 



$89.95 



641 Academy Drive • Northbrook, Illinois 60062 

For information (312) 564-0104 • To order outside Illinois 1-800-323-1327 



cabinet 

Model TA-2400 



i 



AMATEUR MICROWAVE 
Receiver System 
1.9-2.5 GHZ 

MICROWAVE 

RECEIVER 

SYSTEM 

« Commercial grade construction * Sturdy 
Parabolic aluminum raffeetor antenna.* Hhgh 
gam 50 dBI * Line ot sight distance 45 miles 1 
■ Complete 5ya1em.. power supply, cable, as- 
sembled reflector antenna* and downconverter. 
• Down convener mo unl od in attract Ive ChIm rv'. , 

90 day warranty on PS-51 
PS5 Assembled ..., $109.95 
Kit Form $ 79.95 



Microwave Pre amp! 



PS-4(KJt).. 



NEW 

KIT 

Ui a with PS-a Kit , Adds 20-25 d b flam to boost 
reception distance. 

* Low Noise 

* High Gain 

* Can be used with all existing stop sign 

board receivers! 

* 1 .9-2.5 gHZ Ren. Range 

$34.95 



SOLID STATE STEREO 

GRAPHIC EQUALIZER 

PRE AMP KIT 



Sped l leal Ions: ■ Total Harmonic Distortion 

Less than 05 s * * P n termed ula ti o n Distortion 
(70Hi. 7KHi = *1 SMPTE Method} Less lhan 
0.0G%* FrMuency Response Overall 1QHZ' W 
lOOKHz 'Q2dB— 1dB * REAA Curve Devia- 
tion. (Phono) H12d9. JD2de r (3aHl*vl5KH*r 

* Channel separation (at rated output tKHz r 

• Phono Tuner Auk and Tapo Monitor belief 
than 70dB. * Inpul sensitivity and impedance 
(IKHifor rated output). 

Phono- ^MV 47K ohms Aux: 1S0MV SDK ohms 
Tuner 130MV 50K ohms Tape: 130MV 50K 
ohms. Graphic EfsyallW Control: 10 Band 
Slide Control Frequency Bands: 31 5Hz 
G3Hi 125Hz- 250Hz. SOOHz iKHz; 2KHz 
4KH2 BKHz ^SKM; also wilh On panat sBlECtaj- 
for Phono. Tuner Aux i and Aux 2 Power 
Suppty: 117 VAC Kit comes wim all electronic 
components, transformer, instructions and) a 
19" rack mount type metal cabinet. 



TA-2S00 (Kit) 



$1 19.00 



20 STEP LED POWER 
LEVEL INDICATOR KIT 

This new stereo level indicator k»i consists oT 
40 3-color LEO "sto indicate sound level output 
Ot your amplifier Irom -57 dB to o"B. Comes 
with an attractive silk screen printed panel 
Has selector switch to allow Floating or 
gradual output indicting, Krf includes all pais, 
Front panel and power supply 
TV-45 («l) 

$34*5 



* 



SPY EAR 

A very popular device de- 

si .?.-. r ;i t o hsten i o sounds & 

voices through rooms or 3 

ft. (hick concrete walls, 

Place listening sensor against wall and 

earphone in ear, Adjust volume controll 

Clearly hear things you may not want to! 

CM-8 $89.95 



INFRA-RED 
REMOTE CONTROL 

f SWITCH KIT 

twfjajjjji infra-red Remote Con* 
VaajS trol switch can &e used 
"^ ,11,1 ■ to control appliances 
up lo 500 W 
The TK-*1 has effective control up to 10 
meters No antenna needed Features latest I C 
controller which excludes interferences from 
light or AC pulse signal 

TK-41 Kit $24.95 



STEREO AMP KIT 
150 Watt Total 80W + SOW 

This is a solid state all transistor circuitry on 
board stereo amplifier Power output employs 
2 pairs ol matching Darlington transistors 
T.H.D. less than .05% between DC to 200 KHz 
Power suppty inquires 20 VGT 2 amp * FMR 

TA-S02 

539.95 

Transformer 
(optional) 

$3.95 




UHFTVPREAMP 



FEATURES: 

■ 25 dB aaJnJ 

• Kit 



TJ LT 

Your reception will dramaticalty improve! This 
unit will ana bta you topuM in signals you never 
knew were there* For both Indoor and out door 
use. Input and output impedance 75 ohm. No 
adjustment 1 Easy assembly. 

JH-0 Kit $23.95 



R.F. 
MODULATOR 



LOW TIM DC STEREO 
PRE-AM KIT TA-2800 

tncorpofatet state ot D.C. design that glvei a 
Ircqusncy rcipDn« J trom OH J-100KHE ♦ .5dB. 
* Features tone defeat switch, loudness, 
treble, midrange, cess, balance, ■ Contains 
quad BiF ei op-amp to devcl op T HD . Of -005% 
al rated Output * Input sensitivity: phone 2.5 
MV tuner, aux tape play lOOMV/tOQK • Power 
supply * 15 volt DC at 2A KfI comes witti 
regulated power supply, all you need is a 15-20 
VGT .2 amp XFMR 

TA-2800 

ONLY 

$44.50 

XFMR 

S4.50 ea. 




Com tun* both audio and video oulput onto 
channel 3 or * of yourT.V. set, Single J. C. chip 
>:MC t374) makes for quick and easy assembly. 
Singia adiutlrhent control! A must for every 
video recording or computer enthusiast. 

VH-0Klt $19.95 

PHILIPS 
VARACTOR TUNER 

Comes with adaptor board 
lo directly replace Mitsumi 
tuner* Can use this with any 
board drilled for Mitsumi 1 
High gain and phenomenal 
picture quality. 

Specif teal tons: * Fraq. Range: LJHF 470-999 

rnHj: * Output: Channel 3 * Input: 75 ohm 

• Gam: 16 dB 




ELC 1045 . 



$2335 



a 



MIC-3300A 
Carrying Case 



DIGITAL 
MULTIMETER 

• 3 l <* digit LCD malar 

• Input impedence 20Ohm 

■ hFE measurement 

* DC -5> accuracy 

■ DGA up to 10 amps 

* Leads and battery included 



$59.95 
$ 9.95 



Add 10% shipping on orders under $35.00. Orders over $35.00, add 5%. 
Catalog-Si. 00. Visa & Mastercharge accepted. 



mssm 
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7400 


74LS00 






CMOS 


MISC. 


RIBBON CABLE CONNECTOR 

These very popular 40 PIN ribbon 


7400 


.19 7473 .29 


74LS00 


.23 74LS153 


.55 


4000 


.29 4073 .29 


9601 


.75 


cable connectors are used by a 


7*01 


.19 7474 .33 


74LS03 


.24 74LS154 


1.85 


4001 


.25 4075 .29 


9602 


1.50 


number of mfgs. of micros for inter- 


7402 


.19 7485 .55 


74LS04 


,24 74LS1S7 


.65 


4002 


.29 4076 .79 


DS8640 


.69 


nal board to board terminations and 


7403 


.19 7486 .35 


74LS05 


.25 74LS162 


.69 


4007 


.29 4079 .29 


8811 


.69 


I/O port connections. ^ 


7404 


.19 7490 .35 


74LSM 


.28 74LS163 


.65 


4009 


.39 4081 .29 


DS8820 


1.45 


740S 


.23 7491 .79 


74LS10 


.25 74LS184 


.69 


4010 


.45 4082 .29 


INS8060 


15.95 


W/slraln relief $1.95 f*^ 


7407 


.29 7492 .55 


74LS11 


.34 74L8170 


1.45 


4011 


.25 14412 8.95 


DM8130 


3.00 


"TTSsspjH 


7400 


.28 7494 .60 


74LS15 


.35 74LS174 


.55 


4012 


.25 4502 .95 


9300 


.69 




7409 


.19 7496 .59 


74LS20 


.25 74LS175 


.55 


4013 


.38 4503 .65 


82S23 


2.95 


CriftVV 


7410 


.19 74121 .29 


74LS27 


.29 74LS181 


2.15 


4014 


.79 4510 .65 


9233 


1.95 




7411 


.24 74123 .78 


74LS30 


.25 74LS190 


.89 


4015 


.39 4512 .85 


1234 


1.95 


40 CONDUCTOR RIBBON CABLE 


7414 


.49 T414S .59 


74L532 


,29 74LS194 


.69 


4017 


.69 4516 1.45 


8266 


2.25 


gray color 70e/ft. 


7417 
7420 


.25 74146 1.18 
.19 74150 1.19 


74LS38 
74LS42 


.35 74LS197 
.49 74LS240 


.79 
.95 


4018 
4019 


.79 4518 .89 
.39 4520 .79 


8273 

8281 


3.25 
.69 






7423 


.59 741 S1 .55 


74LS47 


.75 74LS241 


.99 


4020 


.75 4526 1.25 


82S123 


2.95 


DIP SWITCHES 


7430 


.25 74153 .55 


74LS74 


,35 74LS244 


1.29 


4021 


.79 4527 1.95 


823141 


4.95 


High quality DIPawitcri&s mfg by CTS 


7432 


.29 74155 .69 


74LS76 


.39 74LS245 


1.49 


4023 


.29 4536 4.25 


SB 33 


2.25 


Available in the tallowing configurations. 


7431 


.29 74157 .55 


74LS96 


,39 74LS253 


.53 


4025 


.29 4555 1.49 


6T09 


1.25 


^ 


7439 


.59 74159 1.65 


74LS90 


.55 74LS257 


.69 


4027 


.45 4558 1.15 


8T37 


1.75 


4 pos— 8o« ^^aa^S^. 


7442 


.45 74180 .69 


74LS92 


,55 74LS273 


1.49 


4030 


.39 4581 3.50 


8T97 


1.50 


5 POS— sot ealfwffliaBBT 


744S 


.69 74185 .69 


T4L8113 


.39 74LS279 


.49 


4034 


1,95 4583 2.50 


8S54 


2.25 


6 POS -sot ■_■ ■■ 


7447 


.69 74170 1.29 


74LS123 


.79 74LS366 


.49 


4035 


.85 4584 .75 


NEI10 


3.95 


7451 


.19 74174 .69 


74LS125 


.49 74LS387 


.45 


4041 


.75 74C00 .35 


3341 


5.95 


7 POS-80* WtT 1 


7453 


,19 74181 1.85 
.19 74190 .69 


74LS136 
74LS138 


.39 74LS373 


1.49 


4042 


.89 74C02 .35 
.79 74C14 .59 


75107 


.75 


^fp 


7454 


.55 74L5374 


1.49 


4043 


75106 


.75 




7472 


.19 74191 .69 


74LS139 


.55 74LS67D 


1.49 


4047 


.95 74C15 .35 


75110 


2.25 


DB-2S S (FEMALE) 






74LS151 


.55 




4949 


.35 74C154 3.20 


75150 


.95 


The most popular computer connector 


LINEARS 






74S00 




4051 
4066 
4089 
4070 


.79 74C1B1 1.19 
.39 74C184 1.39 
.29 74C221 1.75 
.35 74C901 .30 


75325 

7545Z 

Z- 80A-CPU 

Z-80A-51O/O 


1.75 
.79 

4.95 
16.95 


Mlg by AMP 025 ' gold PC pins 

with mfg hoies 

$1.50 


LM301 
LM311 
LM31TT 


.49 MCI 350 1 
.65 L.M1459 
1.19 MC1495 1 


.15 

.49 
.25 


74S00 


.32 745157 


.95 






8279 
8 279-5 
2716 


8.95 
10.00 
3.95 






fjw^r — '"''* 




74S04 


.35 74S240 


2.20 






(Ojffiu^sseei^A c&'d d»l&^v 




LM319 

LM317K 

LM323K 

LM324 


1.95 LM1999 2 
3.95 LM3900 
4.95 LM3914 3 
.59 7S05T 


.25 
.59 
.95 
.80 


74SH 
74S1S 
74S32 
74S74 


.35 74S244 
.9$ 74S257 
.40 74S571 
.SO 


2.20 
.95 
2.95 






2732 


4.95 


Lg 4^!"^^ao6oeoBO«Jfta 




i 




NETWORK SALES, INC. 




TERMS: Visa, M.C., Check. 


LM33S 
LM350K 


.99 7805K 1 
4.9E 7 80 ST 


.45 
.80 








2343 W. BELMONT AVE. 




Money Order or COD (addit. 








LF353 
LM380 


.95 7812T 
1.29 781 2K 1 


.80 
.45 




74H01 






CHICAGO, IL. 60618 




$3.00). Min. Order $10.00. Add 
$2,50 SS.H for USA. HI. add 8% 


LM389 


1.35 7815T 


.80 


74H01 


.25 74H50 


.35 




312-248-3202 




Tax. MAIL ORDER ONLY. 


LM388 

LHS55 
NE564 


.89 7B18T 
.50 7905T 
2.95 790ST 


.80 
.90 
.90 


74H04 
74H06 
74H20 


.28 74H51 
.35 74H53 
.35 74H55 


.35 
.35 

.35 




Phone Orders Welcome. 
WRITE FOR OUR MONTHLY 




Prices subject to change 
without notice. 


UMBOS 


1.00 791 2T 


.90 


74H21 


!29 74H62 


.35 




UN-ADVERTISED SPECIALS 






LM723 
LM741 
MC1330 


.49 781 5T 
,3S 79 1ST 
1.25 


.90 
.90 


74H30 


.35 74H72 


.59 




QUANTITIES MAY BE LIMITED 






74H40 


.32 




©COPYRIGHT 1984 NETWORK SALES, INC. 
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THE FIRST NAME IN 
ELECTRONIC TEST GEAR 



NEW FROM RAMSEY 20 MHz 
DUAL TRACE OSCILLOSCOPE 

Unsurpassed quality at an unbeatable price, the Ramsey oscilloscope 
compares toothers costing hundreds more. Features include a compo- 
nent testing circuit that will allow you to easily test resistors, capacitors, 
digital circuits and diodes « TV video sync filter • wide bandwidth & 
high sensitivity • internal graticule * high quality rectangular CRT 

* front panel trace rotator • Z axis • high sensitivity x-y mode • very 
low power consumption • reguiated power supply • built-in calibrator 

• rock solid triggering • high quality hook -on probes 




RAMSEY D- 11 00 
TO M-MUUIT ESTER 

Compact and reliable, de- 
signed lo service a wide vari- 
ety of equipment. Features in- 
clude * mirror back scale 
* double- jeweled precision 
moving coil • double over- 
load protection • an ideal low 
cost unit for the begrnner or 
as a spare back-up unit, 

$1995 

leit leads and ballary 
included 




$39995 



RAMSEY D-2100 
DIGITAL MU HIT ESTER 

A compact easy to use unit 
designed lo operate tike a pro. 
Featunng • 3V£ digtl LCD • low 
BAT indicator * all range over- 
load protection • ofy^rrarrge indi- 
cation * auto-polarity * Transistor 
Tesler * dual -slope integration • 
vinyl carrying case 

$5495 

hpt test leads, battery & vinyl 
carrying case included 



high quality 

hook-on probes included 




; . . * 



I 



.»:« 



RAMSEY 0-3100 

DIGITAL MULTIMETER 

Reliable, accurate digital 
measurements at an amaz- 
ingly low cost * In-line color 
coded push buttons, speeds 
range selection * abs plastic 
lilt stand ■ recessed input 
jacks • overload protection 
on all ranges * Vh digit LCD 
display with auto zero, auto 
polarity & low OAT. indicator 

$5995 

test leads and battery 
included 




CT-70 7 DIGIT 
525 MHz COUNTER 

Lab quality at a breakthrough price. 

Features • 3 frequency ranges each 
with pre amp * dual sefectable gate 
times * gate activity indicator 

• 50mV (S 1&0 MHz typical sensitivity 

• wide Irecjuency range * 1 ppm 
accuracy 

$11995 

wired includes AC adapter 

CT-70 kit (99,95 

8P-4 nicad pack 8.95 




CT-90 9 DIGIT 
G00 MHz COUNTER 

The mosl versatste for less than $300. 
Fea tu res 3 se I ec I able gate ti mes • 9 
dsgits • gate indicator • display hold 

* 25-mV @ 150 MHz typical sensitivity 

• 10 MHz hmeoase for WVW calibra- 
tion * 1 ppm accuracy 

$14995 

wired includes AC adapter 

CT-90 kit S129.95 

OV-1 0.1 PPM oven limebase .... 59.95 
BFM nicad pack 8.95 




CT-125 9DIGIT 
t.2GHz COUNTER 

A 9 digit counter that will outperform 
units costing hundreds more. * gate 
indicator* 24mV@ 150 MHz lypical 
sensitivity • 9 digit display • 1 ppm 
accuracy * display hold * dual inputs 
with preamps 



s 16995 

wired Includes AC 




- F mn, iini'i i'» 



CT-50 DIGIT 
GOO MHz COUNTER 

A versatile Fab bench counter with 
Optional receive frequency adapter, 
which turns the CT-50 into a digital 
readout for most any receiver * 25 mV 
@ ISO MHz typical sensitivity • a digit 
display • 1 ppm accuracy 



$16995 



CT- 125 kit $149.95 

BP-4 nicad pack 9.95 



wired 



CT-SOkit $«9.95 

RA-1 receiver adapter kit 14.95 







DM-700 DIGITAL 
MULTIMETER 

Professional quality at a hobbyist 
price Features include 26 different 
ranges and 5 functions * SVfrdigLt, s h 
inch LED display • automatic decimal 
placement • automatic polarity 



$11995 



wired includes AC adapter 

DM-7O0 kll $99.95 

MP-1 probe set 4.95 



PS-2 AUDIO 
MULTIPLIER 

The PS-2 is handy tor high resolution 
audio resolution measurements, mul- 
tiplies LTP in frequency ■ great for PL 

tone measurements • multiplies by 10 
or 100 » 0.01 Hz resolution & built-in 

signal preamp/conditioner 

$4995 

wired includes AC adapter 



PR-2 COUNTER 
PREAMP 

The PR-2 is ideal for measuring weak 
signals, from 10 10 1. 000 MHz * flat 25 
db gain • BNC connectors * great for 
sniflmgRF • ideal receiver/TV 
preamp 



PS-1B 600 MHz 
PRESCALER 

Extends the range of your present 
counter to 600 MHz * 2 stage preamp 
• divide by 10 circuitry • sensitivity: 
25mV(& 150 MHz * BNC connectors 
■ drives any counter 



$4495 



wired includes AC adapter 



$5995 

wired includes AC 1 



ACCESSORIES FOR RAMSEY COUNTERS 
Telescopic whip antenna— BNC plug . . $ S.95 
High impedance probe, light loading , . . 16.95 

Low pass probe, audio use 16.95 

Direct probe, general purpose use ..... 13.95 
Till ball, lor CT-70, 90, 125 3.95 



PHONE ORDERS CALL 

716-586-3950 

TELEX 466735 RAMSEY CI 



TERMS: • satisfaction guaranteed • examine lor 10 days il not pleased 
return m original lorm lor refund • add 5 = > fur shipping and insurance lo a 
maximum oi S10.00 • overseas add 15" lor surlace mail • COD add SZ.SO 
• orders under 510 DO add 51 50 • NY residents add T% sales tax • all kits 
have a 90 day parts warranly All wired units have 1 year pads and 
l abor warranty- 

= = = =,==== = I RAMSEY ELECTRONICS. INC. 

~=s=|== ; =±i= ¥ 2575 Baird RrJ. 

="== =====•= = pentieid. NY. 14526 
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This will be 
coming to you 
when you 
subscribe to 
Radio-Electronics : 



■HEIPFUL 

CONSTRUCTION 

ARTICLES . 
Test Equip men! 
Hi-Fi Accessories 
Telephone Accessories 
Music Synthesizers 
Computer Equipment 
Automotive Equipment 
Intruder Alarms 

Home & Car 
Video Accessories 



> MEWS ON NEW 
TECHNOLOGY . . . 
Computers 
Microprocessors 
Satellite TV 
Teletext 

Automotive Electronics 
Speech Synthesizers 
IC Applications 



FASCINATING 
■HOW TO DO IT" 
ARTICLES 
Bulla Your Own 

Projects 
Make Your Own PC * 

Boards 
Wiring Techniques 
Soldering and 
Desoldering 
Design and Prototyping 



SAVE MONEY! 
REPAIR YOUR OWN VCR 



Experimenter's delight! 
CABLE-TV DESCRAMBLINf 

techniques and circuits 

Build 3 '.vi i rli sii ij 

HHD ELECTRIC GENERAT 
tnengy source tit lite lulure? 

Hew to use 

DIGITAL PANEL METERS \ 

in vii in 1 uroiects * ■ 

What vnu need io Know! 

CP/M 

tor your comgutec 

Hill': 10 llKKlijn 

SWITCHING CIRCUITS ilB 

using PUI's.UJT's.SCR's.etc. 



* Mby Corner * imwif util-Rjirarls * nrawng Itnai'd 
*S«r«r« Clinic *New,|rJt4„*|SWDiT5if Stale 



Radio-Electronics covers all 

aspects oi the last moving 

electronics field , . , featuring 

COMPUTERS • VIDEO < STEREO 

TECHNOLOGY • SERVICE 
COMMUNICATIONS • PROJECTS 

GetitdH! 



• HOW YOU AND THE COMPUTER 
CAN BE FRIENDS 

Getting Started 
Programs, Circuit 
Design. Games 
A/D-D/A interlacing 
Peripheral Equipment 

• NEW AUDIO DIMENSIONS 
FOR YOUR PLEASURE . . . 

Noise-Reduction Devices 
How to Connect that 

Extra Add-On 
HI-FI Accessories 
New Technology 

• TV WONDERS FOR YOUR 
FUTURE . . . 

Latest Receivers and 

Circuits 
The Home Entertainment 

Center 
Pro|ecilon TV Today 
Satellite TV Receivers 
Jack Dorr's Monthly 

Service Clinic 
Service Problems and 

Solutions 

• AND you also gel these 
regular MONTHLY FEATURES: 

■ LOOKING AHEAD 

by Dave Lachenbruch 

• HOBBY CORNER 
by "Doc' Savage 

■ STATE-OF-SOLID-STATE 
by BobScoH 

■ WHAT'S NEWS, new 
products, stereo news 

• VIDEOGAMES, new 
products, game reviews 

• and NEW IDEAS. STEREO 
PRODUCTS. NEW 
COMPUTER PRODUCTS 
FOR HOME/JOB and 
MUCH MOREI 



Subscribe today to Radio-Electronics. Don't miss a single 

issue and . . . you save as much as $13.03 off the 

newsstand price. 

When you select one ol the subscription olfers listed on the handy 

coupon — you'll be assured of having your copy reserved, 

even it it sells out on the newsstand. Make sure 

you get all the excitement in every issue of 

Radio-EIectionics, every month, by 

fillin g in and mailing the 

coupon, today 



Mail to: Radio- Electronics 

RO. Box 2520, Boulder, CO 80322 

□ 1 year — 12 Issues only $14.97 (You save $6.03 off newsstand price.) 

□ 2 years— (Serra Mo*e)— 24 Issues— $28.97 (Save $1 3,03 o!i the newsstand price.) 

Name , . 



Every Month! 
Get the Best— Mail Today! 



D Payment Enclosed 
D Bill Me 



(ptoaw pnnl) 



Addreta . 



City 

Qlfer Valid In U.S Funds Only 

Allow 6-8 v.v-ota Jor delivery W lint Issue 



. Stale . 



. Zip Code 



Canada— Add S3 00 per year 

All otlitr couattlfti- Add 57 50 per year 






PARTS LIST 




All resistors 4 -watt, S%, unless noted 


022 — 5-40 pF, trimmer capacitor 




R1— 68 ohms 


C23 — 10 pF, ceramic disc 


IC45— LM340T12 12-voit regulator, 


R2,R5,R36,R38.R40,R42,R52— 5000 


C27— 5 pF. ceramic disc 


TO-220 case 


ohms, trimmer potentiometer 


038,039—4700 \lF, 16 volts, electrolytic 


IC46— LM320T1 2 1 2-volt negative regula- 


R3 — 200 ohms, trimmer potentiometer 


040— 1000 (iF. 16 volts, electrolytic 


tor, TO-220 case 


R4,R12,R14,R39,R41,R53— 1000 ohms 




Q1,Q4— 2N2222A 


R6.R23.R37— 3300 ohms 




Q2,Q3— MPS918 


R7,R15,R18,R48— 4700 ohms 


Semiconductors 


Q5— MPSA05 


R8— 75 ohms 


IC1— LH0002CN current amplifier (Na- 


D1 .D3-D18— 1 N914 or 4148 


R9,R1 0—220 ohms 


tional) 


D2— 1N746A 


R11— 100 ohms 


102,1021,1027—4066 quad bilateral 


S1 — 7-position rotary switch (Allied 


R13,R47--470ohms 


switch 


7471001 or similar) 


R16— 27 ,000 ohms 


IC3— LM1889 TV video modulator 


S2 — pushbutton switch, normally closed 


R17— 2200 ohms 


ICA — LM1886 TV video matrix DA con- 


S3— SPOT toggle switch 


R19, R20-R22, R24-R27, R29-R31, 


verter 


S4— SPST toggle switch 


R33, R43, R45, R50, R51 , R54-R56, 


IC5— 74LS32 quad oh gates 


LED1 — standard red 


R63 R65.R69— 10,000 ohms 


106 — 74LS03 quad hand gates 


T1 — Transformer (Triad F-166XP or simi- 


R28 — 1 megohm 


IC7-IC15— 74LS151 one-of-eight selec- 


lar), primary: 117 volts; secondary: 24 


R32.R62— 47,000 ohms 


tor/multiplexer 


volts, center-tapped, .125 amps; 9 volts. 


R34 — 10,000 ohms, trimmer potentiome- 


1016,1023,1024— 74LS1 61 synchronous 


center-tapped ,5A 


ter 


4-bit counter 


BR1 ,BR2— bridge rectifier. 1 .5 amps 


R35 — 68,000 ohms 


IC17— 74LS00 quad nand gates 


Ll— 0.071-0.082 mH adjustable coil (J.W. 


R44 — 50,000 ohms, trimmer potentiome- 


IC18— 74LS20 dual 4-input nand gate 


Miller 48A778MPC or similar) 


ter 


IC19,IC28,IC30.IO42-^049 hex Invert- 


L2— 7-12 (J.H adjustable coil (J.W. Miller 


R46,R61,R66— 100,000 ohms 


ing buffer 


23A105RPC or similar) 


R49,R67,R68— 15.000 ohms 


IC20— 74LS191 synchronous up/dpwn 


XTAL1— 14.31818 MHz crystal 


R57,R58,R60,R64— 33,000 ohms 


counter 


F1— fuse, 1 amp, pigtail leads 


R59— 22.000 ohms 


IC22— 74LS73 dual J-K flip-flop 


J1— BNG jack 




IC25— 74LS174 hex D-type flip-flop 


J2— type N jack 


Capacitors 


IC26,IC39— 74LS1 23 dual retriggerable 


J 3-J5— standard tip jacks 


C1 — 0.002 jjlF, ceramic disc 


monostable multivibrator 




C2.C4—0.001 u,F, ceramic disc 


1029,1031—74000 quad nand gates 


Miscellaneous— Heat sinks, cabinet 


C3— 75 pF, mica 


IC32— 74LS30 8-input nand gates 


(Pactec CM86-225), power cord, strain 


C5,C8,C24-C26,C29^0.1 \x.F, ceramic 


1033—7402 quad nor gate 


relief, TO-3 mounting kit, IC sockets, 


disc 


1034 — 74LS169 4-bit synchronous up/ 


etc. 


C6.C7— 47 pF, ceramic disc 


down counter 


The following are available from 


C9,C10,C15,C16,C32— 100 pF, ceramic 


IC35— 7473 dual J-K flip-Hop 


Jengco, 3232 San Mateo, Suite 75, Al- 


disc 


IC36— MM532"1 TV camera sync genera- 


buquerque, NM, 87110: Complete kit in- 


011,028,030.034-037,042—0.1 \lF, ce- 


tor (National) 


cluding PC boards, all components, 


ramic disc 


IC37— 74LS365 hex bus driver 


cabinet (no IC sockets), S295; Etched, 


C12,C31,C41,C43— 1 i*F, 16 volts, tan- 


1038— 74LS93 4-bit binary counter 


drilled, and silkscreened PC boards 


talum 


IC40— LM318 op-amp 


(boards A and B), $49.50; Complete 


013 — 0.2 (xF, ceramic disc 


IC41— 74LS08 quad and gate 


test generator, assembled and tested, 


C14— 330 pF, ceramic disc 


IC43— LM340T5 5-volt regulator, TO-220 


S395. Please add 5% for postage and 


017,033 — 22 pF, ceramic disc 


case 


handling, New Mexico residents add 


018,019,021—10 pF, ceramic disc 


IC44— LM340K5 5-volt regulator, TO-3 


4.25% sales tax, allow 6-8 weeks for 


C20 — 470 pF, ceramic disc 


case 


delivery. 



TO BOARD A (+5VI 

TO BOARD A 
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so: 












i 












i 








3E 












<^ 






o o 












< < J 






act 
ta Q3 


23--jg 


[ i 


O IE 


•5— 


T 


Z6 3t l 


z 


■ j L 


8 


?9-i 




I ~~i 






color-bars signal can also be used to check 
chroma demodulators. 

Interfacing the generator 

A standard 34-pin card edge is avail- 
able at the back of the unit. Refer to Table 
2 for the pinout configuration. Numerous 
sync-family signals are provided as TTL 
level outputs (horizontal drive, vertical 
drive, composite sync, composite blank- 
ing, and colorburst gate). Those signals 
are useful in a variety of applications such 
as driving switches. The vertical-drive 
and horizontal-drive signals are handy for 
driving two or three video cameras (for 
example: in a security system), thereby 
synchronizing them for input to a simple 
switcher or VCR. That avoids the loss of 
sync which usually causes picture roll. A 
composite sync at video levels can also be ' 
derived from the generator by using the 
gray-level signal adjusted for blanking 
(gray level = 0) and taking the output 
from the front-panel BNC video out; 
connector. 

continued on page 109 
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CPU'S h 

SUPPORT 

CHIPS 

»15 6 95 

UeOA 7'5 
«A5A MS 

BOAS 2lW 

AMO I9Q1 B95 
*1BE 195 



S2B3 
8203 
6717 
B7H 
13 IB 

8226 

823? 
833H 
8260 
82&1 



1935 
SM 
MO 
4 60 
150 
fW 
350 

t4 00 

1095 



USB 

S3 75 

8373 5 

BJSfi 

8355 

87M 

iSO* CPU 

J80HCPU 

ZBOA etc 

ZBOA DAH1 

280*510 10 SB 

ZSOAPlO 4-Jjfi 

TM$»27Ml 9 95 

eso? t.n 

BffiOL 13 95 

Bfl5 
US 

4.50 



2* 80 
S&5 
75.00 
1295 
1995 

*ra 

■ 2VS 

G7& 
9 00 



&B31 

8345 
SS5Q 
8875 
BACOOLB 



13.05 
3.95 

4 50 
39 50 



SHIFT 

REGISTERS 

MMIJ02 1.75 

MM1«9 1.75 

M-M14CK 1.3$ 

MH5013 3-60 



DISC 
CanlroNare 



JNTER 

FACE 

& 

DRIVERS 



33434 7 0S 

B130 2.50 

B&lO 2,50 

BS33 7 50 

8834 J.OD 

BS2T 7,00 

BS» 7 50 

A'*" 3 IGT-5D 4 7& 
flVS-lOtJA 3 n 

A'-"j-]GC<j 995 

fiftllMlL 695 

CAT5037 1805 

MM53D7 7 95 

MU53G9 ? 50 

TR 16030 3.95 



EPOXY GLASS VECTOR BOARD 



V IB " thkk wHh 17 10* ipKlnfl 
*K*x6tt* *1.9B 



SCR's 



TRIAC's 

PRV 1A IDA 2SA 



200 .50 ,80 1.90 



TO 2.40 400 ,70 1,00 2.60 



1.0Q -3..KJ eOO 1.00 1,20 3.60 



1771 

1791. 
17S3 
1796. 
173? 



16.50 
25.00 
35.00 
45,00 
45.00 



250 

2JC 
MMKHH 2-60 
MMKBO ?50 

ROM's 

3533 7,95 

2708 3.S0 

37136 27 SO 

2716 + 5V 4 95 

2737 7.99 

2784 955 

3Q33A 3 3-00 

B331 195 

TC.aieS41 3 50 
TPB7SS1G8 950 
7434 M 



D705C 3500 
RAM's 



3111A 7.50 

7114-3 1-40 

2147-3 2 50 

374? 600 

TM334Q& 1 TO 
MF.4037 3 1 75 
TMS40SONL2.95 
1 IS 



SO, 30 

WIRE WRAP 

WIRE SINGLE 

STRAND 

1C0 J ,..»1,40 



7Q43 5 

82323 
B? 3-1 26 
835130 
82STB1 
835191 



3.95 

2 50 
1.85 
1 OS 
895 

59 



410A3 

4118-15 
4118 4 
4184-15 
MK4802 
5101E 
ZfiUM 4 
£■■ 10 3 
BtlflT? 



1 50 

1.50 
5.50 

7 25 
5.05 
7 0S 

:d3 

5 75 
4 95 



CRYSTALS 
1143 6.00Q 
3.000 6 144 
3.000 SOW 
3.579 ID CCO 
4,000 19 GOO 
5000 18 437 
70.000 

3.50 ea. 



4001 40 

400? 40 

4004 BO 

4007 40 

4008 70 



■101 : 



*5 



401? ,45 

4013 .fiO 

4014 70 

4015 .60 
4010 60 

4017 1 DO 

4018 10 

4019 70 

4020 .50 
4031 80 
4022 1.00 
4022 40 

4024 70 

4025 ,40 
4020 95 
4027 « 



4029 » 

4029 1 00 

4030 ED 

4034 1 75 

4035 100 
4D40 l.OQ 

4042 90 

4043 90 
40*4 BO 
4048 1.70 
4Q47 I 50 
40*9 00 

4050 A3 

4051 LOO 
405? 1.00 
4053 1 DO 
4050 1 00 
*0&6 70 
4045 50 
4DQS 50 
MM 50 
■W71 .60 
4072 50 
4076 55 



407? 
4081 40 
408-7 49 
4093 ft) 
4099 1 J5 

4501 ■:■', 

4502 1.50 
4510 100 
4519 1.00 

4514 1 35 

4515 1 50 
4515 1.40 
451 H LOO 
4570 1 30 
4578 1.00 
4539 l 2S 
4583 90 
4585 75 
74032 40 
MCD4 50 
MCOfl 5S 
74C1D .40 



74CU 70 
74C30 40 
74C32 89 
74C42 1 00 

74C78 1 GO 
74C83 1.75 
74C85 70 
74C154 2.50 
74C157 1.75 
74C5BO 1 30 
74C181 1 15 
74C1B3 1,15 
74C173 75 
74C174 1 15 
74C175 1 19 
74C193 1 75 
74C9Df 60 
74C902 1.00 
7 * CD 1 4 1 75 
74CA21 3S5 



74SQ0 .40 

7+S02 .40 

74503 .410 

74504 70 
7*505 .» 
74S0B SO 
745 >0 ,*J 
74St1 
7-5515 
74S20 
J4S30 .40 
74532 80 
74S43 .85 
74S6. .70 
74574 1 10 



,50 



74SS5 

745$fl 

74SS9 

745112 

WS124 

745133 

745 US 

74513$ 

745139 

745140 

745151 

745157 

74S15B 

7+Slfil 

745163 



1.70 
1.26 
1,25 

1.25 
1.75 

1,40 



74S174 


1.40 


74S17S 


'.AC 


745 181 


::n 


74S1&2 


i.TO 


745194 


■ -i. 


74S1S5 


1.60 


J4S240 


; ■'::. 


74S241 


i BO 


745257 


|.30 


745350 


i no 


74S373 


UB 


745374 


i.~b 



LINEAR CIRCUITS 



LM-370 I &0 

0AD08EQ 3.75 LM377 1.60 798CT -00 

TL0S3CP .00 LM3SO 1.30 LM1310 190 

TL064 ON 1 SO LM384 1 BO LVU1S1 I DO 

TL077 135 LMJSfi 1.50 1456 SO 

TLSS2 ISO LM397 1.35 1458 -50 

LM201 75 IM393 .75 LMlSOft 1.71 

LH 30 1.74* 50 VF398* 3 50 AD27C-3LD 455 

LM»7 5S CMS55 50 LM790I 95 

LM3O0 -B5 LM556 JO CA301B 195 

LM31S 1.1D 558 ITS CA3078AT 1 5d 

LM311 .80 555 1.75 CA2000 1 00 

1M31P 1.30 5Sfi 1.75 CA3086 75 

UU24 1.26 597 1-75 CA30B9E 1 75 

LW335 90 709C 90 CAiiJfl - 1.00 

LM346 90 LM710 60 17A3140 1.DO 

LF-351 SO 711CH 40 3900 50 

LF353 95 733 95 LM39Q9 80 

LF355 .JO 741CV 40 4135 15 

LH358 SO 747 .50 N5596A t 50 

LM38ii 1.75 CAT58 1.75 8700CJ 555 

LW 13090 95 

TOGGLE 1W0 - 5PllT - liW 
SWITCHES aMf - p*pt - cehteh off i« 

IN4143MN9T4) 15/1.00 

LWn.lHOCTKTOfl 3/11.00 

FP 1M PHOTO TRANS S ,50 

RED LEDi .2- 8/91 ,03 

V£L, GPEEN or AMBER 'LARGE LED's .2'. . 6/it.OQ 

REO-'jREEN BIPOLAR LEO I .90 

HED-YELLOW BIPOLAR LED 9 J90 

WLE092IRLEO 9 .40 

MRD14H PHOTO DARL, XTOR » &> 

MCT20PTO ISOLATORS t JO 

1 WATT ZENEflS: 3-3, 4-7, 5.1, 5.6, B.B, 
8.2, 9.1, 10,12, 15, 18, Of 22V, G'#1.00 



4164-2 - $6.25 
4164-15- 100/$660.00 
4116-3 - 10Q/$100.00 
2114-3 - 100/$100.00 



2N3S20 P FET 
2NMS7N FET 

2N2W6 UJT 

ER900TRIGGER0I0OES 

2N 6028 PROG. UJT 



* 45 
5 .45 

. * .45 

41*1.00 

5 65 



DISC CAPACITORS 
tUF S&V 10 II 00 

01UF35V te II CO 



too JSOO 

100 »cc 



PRINTED CIRCUIT s OAfi D 

«".B-MUBLESIDED£POXY 60AB0ED ■.■„-THK:iC 
*.«U. - . . . i SJ.ffl 



FULL WAVE BRIDGE 
PBV \ 3A 6* aft 



S.P. 1200 ohm coil 
K 

D.P. 400 ohm coll 
.96 



SIUCON POWER FIECTIFIERS 



DIP SWITCHES 



CTS 206- 4 
CTS 206- 7 
CTS 206- 8 
CTS 206-10 



4 POSITION .75 
7 POSITION .95 

5 POSITION .95 
10 POSITION 1.25 



SPIN .10 

14PIN .15 

1BPIN .18 

IS PIN .20 

20 PIN .26 



DIP 22 PIN .25 

SOCKETS 2" PIN 25 

28 PIN ,35 

40 PIN .40 



WIRE WRAP 
SOCKETS 

14PIN - .46 
I6P1N - .SO 
I8PIN - .68 
20PIN - JO 
14 PIN - 1.10 
29PIN - 1.25 
40PIN - I.SO 



20KV DIODES 
250 ™. $1.95 



DB CONNECTORS 

D89P ■ *?.tQ DB25P 12 « 
DS3S - S.QQ DS25S- 230 
HOODS I, Id H0005- 1 10 



PHV 


■A 


3A 


12A 


EDA 


\XA 


240A 


109 


PS 


.14 


Ji 


.» 


5.00 


(:■•' 


200 


X 


.17 


si 


1.30 


7.00 


&.00 


400 


M 


.25 


m 


135 


10 09 


-■:■•: 


800 


11 


x. 


cc 


3.0Q 


73.00 


1S.0O 


BOO 


□ 


,35 


1.00 


350 


1E.QD 


iaoo 



3,00 30.00 26.00 



REGULATORS 

L MJ3SK tS 75 

LM317T,. . 81 .36 
7BLOE.7BL12- « .40 

723 ..I .SO 

320T5,l2,1&or24 9 S5 
LM337T 5195 



323KLLA1405J,... 91.75 

tM»5G * 75 

340T-B, 6.8,9, 12, 

15, ]Sc*24V .9 .75 
LASU12 ■- 1ZV 

M *3.» 



TANTALUM 
22UF35V S/51.00 
47UF35V &/S1.00 
6BUF35V 5/51.00 
1UF20V 5/41.00 
2.2UF20V 5/S1O0 
3.3UF20V 4/51.00 
4 7UF35V 4/*1.00 
6.8UF20V 4/51.00 
10UF20V - $ ,40 
22UF 10V - $ 30 



CAPACITORS 

15UF16V 3/* 1.00 

30UF6V 

33UF1BV 

47UF20V 

68UF16V 

120UF6V 

200UF20V 

150UF1W 

330UF 1QV 



5/91.00 
S .50 
$ .65 
SI. 00 
* .75 
*1.75 
SI .30 
SI. 75 



50PIM 

40 PIN 
34 FtH 

28 PIN 
WPIN 
50 PiN 

40 MN 
34PIN 
30 PIN 

70PIN 



EDGE BOARD CONN 
EDQEBOAnOCONN . 
E Dtit HOARD COI4N. . 
EDQEBDAnOCOMV 
PHOHCrl CABLE CONN 
HlflBON CABLE COS*, 
<i: DCO 1 , CABLE CONAL 
HiBBCHCASLE CONM 
rl .DBCi'i CABLE CONN. 
IHB60N CABLE COfJN. 



. 33b 
.300 

1 DO 
.250 
.4 DO 

3.50 
.300 
,3.75 
. 750 
. 300 



TRANSISTOR SPECIALS 

2H19O7PHP9ET04 I .40 

2N4CHlAP>KPiliETD-5- 3^*1 .00 

HfPOBDU-PHPOCTO-3 * ■ 

TVllI t » Tifl* *1» 

7f«3? fiPH &W1 rOMG POWEfl 11 JB 

HRF ftdiCM FlFTftAMSISTOB NPN t 7B 

3J**BIPNPS.T0 3 II CO 

TpAWflttl * 70 

JHT777NPNSITO-18 I. r H.OO 

?H2SCl7PHP5iTO-H 7/11.00 

ZrtKWNPWSITD-3 t .90 

7NH04NPftaTO4a -7'*100 

KMOSPNPSiTOM 7/11 00 

TWOfWilPSiTOiB I 99 

riPJiBNPHSJT0-2J> * 49 

TiPT70PNPSjT0 3» • 40 

HP34rMPSl * JO 

TIPlJlPWPiU94 P 93 

NP 141 NFh.it. U3? 11 DO 

BU30B 11 75 

opsaasfl-- &jALpQwihDAtn . .. «k 



TTL ICSERfES 



7400 .35 

7401 30 

7402 .35 

7403 .30 

7404 ,50 

7405 .50 

7408 .40 

7409 40 

7410 .30 

7411 .30 
741? 3Q 

7413 .45 

7414 .76 
7420 30 
7435 .30 
74 35 .30 
7427 .30 
7430 .30 
7433 «J 
7437 SO 
743B 1 10 
7440 .30 
744? .60 
7445 1 00 



7445 

7450 
7472 
7473 



7474 .50 

7475 .50 

7476 45 
7410 .45 
7453 .50 
748S .70 
7416 55 

7490 SO 

7491 .55 

7492 .55 

7493 ,55 

7494 60 

7495 .55 

7496 50 
74107 ,M 
74116 1.50 
3*1X1 46 
74122 .50 
74133 55 
74125 .60 
74128 ,45 
74145 .50 
74140 1.10 

74150 1.10 

74151 .60 

74153 .60 

74154 1.60 

74155 .60 
74157 .60 
74150 .85 
74161 .65 
74153 70 
74363 70 



74164 90 

74165 .BO 
Mif, uy 

74170 1 BO 

74173 .76 

74174 BO 

74175 .70 

74171 ,75 
741 BO 1.90 
7418) 1 00 
74162 .90 

74190 .10 

74191 80 
74193 .60 

74193 .79 

74194 .85 

74195 .45 
7419G 75 
74t9S 1.35 
74221 1.00 
74373 .15 
74279 ,50 
74298 .66 
74385 80 
74367 .80 
74330 ,S0 
7S33S 1 50 
754S2 1.05 

9601 .75 

9602 .75 
8T36 1.40 
ST2S 1 40 
BT95 1.10 



74LS SERIES 



74 L500 60 

74LS01 40 

74tS07 50 

14L&03 40 

74LS04 70 

74LS05 70 

74LS0B 70 

74L50S 50 

74 LSI 50 

74 LSI 1 50 

74 LSI 2 40 

74US13 .55 

74L514 SO 

74 LSI 5 50 

74LS20 40 

74LS31 40 

74LS22 .40 

74LS26 55 

74LS27 00 

74LS28 .50 

74L532 1 10 

74L537 50 

74L53B 50 

74LS40 40 

74L54? 70 

74LS47 I 10 

74LS51 40 

74US54 40 

74LS7J BO 

74L574 1 20 

74LS75 1 35 

74Lf7B 80 

74LS83 60 

I4LSS5 SO 

74 L S3 6 .60 

74LSLH JBD 

74LS&7 70 

74LS33 70 

74L5Q5 SC 

74L»0 80 
74 LSI 07 S5 



74L5I09 70 

74 LS1 13 6G 

74L5113 60 

74L5114 65 

MLS175 60 

74L5137 90 

74L313B 75 

74L5137 96 

74L513B 1 25 

74L5139 130 

I4LS147 1 15 

74LJI51 70 

74LS153 .JO 

74 LSI 55 80 

74LS156 60 

74LS157 80 

74LS158 60 

7* LSI 00 90 

74L5161 90 

74L5163 90 

74L5183 90 

74LSt64 DO 

74LSI65 90 

?4L5IG6 I BO 

?4'.a:69 3.50 

74L5170 1 90 

74LS173 90 

■ML 51X4 90 

.4L5175 DO 

74L51B1 1 D5 

74LST90 M 

74LS191 SO 

74 LSI 92 90 

74 LSI 03 DO 

74LS1B4 I 00 

74LS105 90 

.■4l5'QG ■■■■ 

74U197 90 

74LS771 1 U 

7415740 1 50 



74LS241 P. 50 
74LS34? 7-00 
74LS243 7.00 
74US244 3 26 
74LS245 7 75 
74L5346 85 
74L5347 > SO 
X4LS34A I 50 
X4L5351 TO 
74L5253 70 
X4LS357 70 
74LS758 BO 
X4L5353 3 00 
74LS360 1 75 
74LS306 ?0 
74L5273 1 60 
74L5779 DO 
74L5380 I SO 
74LS383 SO 
74L5290 1.70 
74LS393 90 
74LS29S I ?0 
74LS330 3 00 
74LS3J3 3 50 
r*L^'. : -: M.;;. 
r4LS3« H 
74LS367 1 76 
74L536B Wi 
74LS373 7 00 
74LS374 7 30 
74LS377 3 00 

74 L 5390 1 10 
74LS393 I 10 
74L539B 3 50 
74LS446 7 00 
74L5875 i 75 
?-: l Ei-L-r: ■ w 
74L5S70 1 70 
BILS97 150 
8ILS90 (50 



MULTI TUHN TRtM POTS 

50 OHM 5K 

loooHM 3/$2 00 10K 

10000HM &0< 



PQSTAaE KATES 
ADD 10* FOR ORDERS UNDER 126.00 
ADD E% FOR ORDERS BETWEEN 175 00 & «50 00 
ADD 3% FOR ORDERS ABOVE *50 00 



ttAMS FOB CAMBfliDGE W*55 SEND CHECH 
OF1 MONEV ORDER MINIMUM IELEPHONjE 
COD PURCHASE QHOER OR CHARGE tJOOO 

MINIMUM MAIL ORDER 1600 



SEMI 135 *OR OUR CATALOG 
FEATURING TfiANSISTOAS b 
RECTIFIERS 146 HAMPSHIRE 
ST . CAMBRIDGE. MASS 02139 



SOLID STATE SALES 

P.O. BOX 74 D 

SOMERVILLE, MASS. 02143 



TEL {617)547-7053 

WE SHIP OVER OVER 95% 

OF OUR OH0EP5 WITHIN 

24 HOURS OF RECEIPT 

TOLL FREE 1.800-343-5230 

FOR ORDEFIS ONLY 



CIRCLE 33 ON FREE INFORMATION CARD 




P E RS ON AL D E FENSE AN L> P ROPERTY PROTECTION 

UTILIZE SPACE AGE TECHNOLOGY. 

CAUTION THESE DEVICES CAN BE HAZARDOUS AND MAY SOON 

BE ILLEGAL 

POCKET PAIN FIELD GENERATOR — IPG50 

Assembled S59 50, 

IPG5 Plans $7.00 IPGSK Hi/Plans $39.50 

PH ASOR PAIN FIELD CROWDCONTROLLER - PPF1 

Assembled 1250.00 

PPFi Plans J15.00 PPF1K... KitfPlans... $175,00 

BLASTER- Provides a plasma discharge capable of puncturing' 
scan. 

BLS10 Assembled $79.50 

BLS1 Plans $10.00 BLSiK KiUPIans JS9.S0 

SHOCKER/PARALYZING DEVICE - Very inimidaling ami 
erfechve. 

SHOeo Assemblad $9950 

SHGS Plans $10.00 SMG« Kil/Plans $79.50 



RUBY LASER RAY GUN - Iniense visible led beam butnsand 
welds hardest ol metals. MAY BE HAZARDOUS. 
RUB3AH Parts Artitablo lor Completing DeWceSlS 00 
CARBON DIOXIDE BURNING, CUTTING LASER - Pro- 
duces a continuous beamofhigbenerny.MAYBE HAZARDOUS . 
LC5 All Parts AvBttabto forComp)eWn{iD«»lc«..$15.00 
VISIBLE LASER L IGHT G UN - prod uces ml ense red beam ioi 
sighting, spotting, etc Hand Held complete 
LGUa. Plans. $10 00 (Kit A Assembled Unlu Available) 
IR PULSED LASER RIFLE - Produces 15-30 wart inlra-ied 
pulses ai 2D0-20OO per sec 

LRG3 All Parts & Diodts Available $10.00 

BEGINNERS LOW POWER VISIBLE LASER - Choice of 

red, yellow, fjreen— provides an eiscelreni source of monochromatic 

light 

LHC2 Plans $5.00 LHC2K Kit $29.50 



SNOOPERPHONE-Allowsoserlocallhispremisesandlislen 

m wi thoul phone ever ringing . 

SNPJO Assembled $89.50 

SNP2 Plans $9.00 SNP2K Plans/Klt $59.50 

LONG RANGE WIRELESS MIKE - Miniature device clearly 
transmits well over one mile. Super sensitive, powerful. 

HFT1 Plans $7.00 MFT1K.. .Plans/tdl $39.50 

WIRELESSTELEPHONETRANSMITTER-TransmilsbOlh 
sides of phone conversation over one mile, shulsofl automatically. 

VWPM5 Plans $8 00 VWPM5K Plans/Kit ..$34.50 

TALK ft TELL AUTOMATIC TELEPHONE RECORDING 
DEVICE - Great tor monitonnn telephone use. 

TAT20 Assembled $24.50 

TAT2 Plan s $500 TAT2K.... PlansJKit $14,50 



I Our phone is open lor orders anytime . Tech n:cia ns are available 8- 1 1 
a.m., Mon-Thufs for those needing assistance or inlormau'on . Send 
lor tree catalog of hundreds more si milar devices. Send check cash , 
MO. Visa. MC. COO to: INFORMATION UNLIMITED 
0EPTR8.P0. Boi71E. Amherst. N H D3031 Tel 6O3-673-4730 



ELECTRONIC KITS 
FROM HAL-TRONIX 

2304 MHZ DOWN CONVERTERS. TUNES IN ON 
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. HAS 
FREQUENCY RANGE FROM 2000 MHZ TO 2500 
MHZ. EASY TO CONSTRUCT AND COMES COM- 
PLETE WITH ALL PARTS INCLUDING A DIE-CAST 
ALUM CASE AND COAX FITTINGS, REQUIRE A 
VARIABLE POWER SUPLY ANO ANTENNA (Antenna 
dan be a dish lype or coffee can type depending on the 
signal strength in your area.) 
2304 MOD 1 (Basic Kit) sis.os 

1L«S CW I NUngii 

2304 MOD 2 (Basic Pre-amp) S29.95 

IMS3 tato a hlllngGl 

2304 MOD 3 (Hi-Gain Pre-amp) S39.95 

(Irit'udcs Cis* 1 WnglJ 

POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE. COMES COMPLETE WITH ALL PARTS, 
CASE. TRANSFORMER. ANTENNA SWITCH ANO 
CONNECTORS [Kit) $24.95 

Assembled S34.95 

Slotted Microwave Antenna For Above 

Downverters $39.95 

PREAMPLIFIERS 

HAL PA- IS — 1.5 mhz lo 150 mhz. 19db gain operates 
on 8 to IS volts at lOma. Complete unit $8.95 
HAL PA-1.4— 3 mhi to 1,4 gha. 10 lo 12 db.gain op- 
erates on 8 to 18 volts at 1 ma. Complete unit $1 2.9S. 
(The above units are ideal lor receivers, counters, etc.) 

16 LINE TOUCH TONE DECODE KIT WITH PC. 

BOARD ANO PARTS $89.95 

12 LINE TOUCH TONE DECODER KIT WITH P.C. 

BOARD AND PARTS S39.9S 

16 LINE ENCODER KIT. COMPLETE WITH CASE, 

PAD AND COMPONENTS S39.95 

12 LINE ENCODER KIT, COMPLETE WITH CASE. 
PAD AND COMPONENTS $29.95 

Complete Sets of P.C. Boards Available For: Unicorn 
Robot Project and Heart-A-Matic Project. 
MANY. MANY OTHER KITS AVAILABLE 

h*d M nob itinp. * LPLt.L Mr kertnwUM tmt IPrH <* tta 



^ 



*FC*MATlQH. 



Hal-Tronix 

P.O. Bo* not 

Souths*.**. 46195 



whw onn ws« m ie ih*mo »«tiwD ticti^r 
Oh Jimt vtntm jumnoiiu. aumaEt xm mcquIitid 

0" vKK *t Lftt TTW-H IH DB P1UK HCLUH JIBVTPOH- 

al U ft) torn HiMUHQ MA MU» Sunn 
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CABLE TV CONVERTERS 




LCC-91 

TV Remote Controller 



® 




UvV/'OO Ihnrnn MMH OlU-imi 

TV Remote Controller 



Model JRX 

Remote 




A.JERROID lcc-91 

• Remote Control Lets You Change TV 
Channels From the Comfort of Your 
Chair 

• Turn Your TV Set On and Off Without 
Touching the Dial 

• 66 Channel Capacity 

• Lighted Digital Display On the Con- 
verter Indicates the Channel 

• Simple Do It Yourself Installation In 
Minutes 

• Works With All TV Models and Com- 
patible With All Cable Systems 

• Guaranteed One Year By More Than 
300 General Instrument Warranty 
Stations 



B.JERROID LCC-58 

• Remote Control Lets You Change TV 
Channels From the Comfort of Your 
Chair 

• Turn Your TV Set On and Off Without 
Touching the Dial 

• 58 Channel Capacity 

• Lighted Digital Display On the Con- 
verter Indicates the Channel 

• Simple Do It Yourself Installation In 
Minutes 

• WorksWIthAIITVModelsandCompat- 
ible With All Cable Systems 

• Guaranteed On^ Year By More Than 
300 General Instrument Warranty 
Stations 



C.JERROLD *jrx-3 

• 37 Channel Capability 

• Cord Type Remote Control 

• Remote Channel Selection 
■ Remote-Fine Tuning 



d.JERROLD *jsx-a 

* 37 Channel 
Converter 

• Set-Top Model 





MANUFACTURE 


MODEL # 


RETAIL 


A 


JERROLD 


LCC-91 


129.00 


B 


JERR0L0 


ICC-58 


113.DD 


C 


JERfiuLD 


300 JRX-3 


79.00 


D 


JERROLD 


300 JXS-3 


69.00 



LARGE QUANTITY DEALERS INVITED. SPECIAL PRICING ARRANGED. 

G M HIGH TECH ^ «* **«» 

"CTl r> (C ill/ P. " =mia»ii, SJkntiU 3$%6$ 

Uowi (—able ltaT£/20tti£ 



CIRCLE 26 ON FREE INFORMATION CARD 



> 

3 






141 



ATTENTION 
TECHNICIANS 



ARE YOU TIRED 

of being 

"only a serviceman" 
or 

"justa technician"? 

THE LETTERS "GET 
AFTER YOUR NAME SPELLS 

"PRIDE" 



TRY IT. 



Take pride in *., 
your profession— \ 
Decide to be a GET 




For information about. 
requirements. 



_ exam dates. 
. study guides. 



Send to: NESDA/lSCET 

27GB W, Berry St, 

Fort Worth, TX 76109 

(817)921-9101 



Name 



Address , 



Oty_ 



_2"p_ 




SHIPMENT oi EXPERIMENTERS SPECIALS! WHILE THEY LAST!! ! 




DliBl Sfl-400 Mtlti-FIOPPy w power supply fan, 
Z-80 conlroller board w/2716 roms. in Bur- 
roughs case, W/schematics 

Dual Sided, Dual Minidiskette Drive w supply 



linn*** 1 

& 2TEAC .'. ."w;'sA-40olnreXc©)'Mirt-Ftoppy S9i*|l 
Drives in DEC case. LUUei. 



0" Composite Video iipil CRT Monitor ^nnoo 

requires approx. 12 VDC (at -2A VDC in atlrac- SHU 
live case. With schematics UV" 



I/O IBM "Seleclriit" Type writer Printer unused 

W/TTL iipil, driver transistors & solenoids. With „ ■ pfl nfl 

20 VAC. motors installed, plus used spare 60 S/|I|U 

HZ. 1 10V AC motor included Free. With data. TUU n. 

CRT TermiRllIS built by a major OEM, these 
terminals include 3 microprocessor boards (In- 
terface, CPU & CRT) plus composite video & Allly'* 
switching power supply 48 K of roms, "Er- LM 
gonomic" design and more. Experimenter spec- 
ial, includes Data. Keyboard, RS-232 I'D plus 
much more. Seems to be quite powerful. 



! 289! 



We OBk He* i Dad aOPPY DRIVES. DISK DRIVES. PAINTERS. « MORE at BARGAIN PRICES!' 
Wrile or Call (or Our Lalest Flyer NOW!!! 
S*«ttK ii a rfrjmflfsd Hadcmjjk otf IBM cvpmiai 



roducts & 
eripherals 
nlimited 



WAREHOUSE IB Granite Si Haverhill Mass 01830 
MAILORDERS Bd» 20J Ncwlon New Hampshire 03B5B 

-""' 617/372-8637^ 

Sorry Mo Coirctt Call* 
MasterCard & VISA Accepico 
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DON'T 
FORGET 




USE 

YOUR 

READER 

SERVICE 

CARD 
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,K TUSA 



Pta4*h* «ll lh» EXTRA CAILE TV 'MJC4AKD - 1 &Llf*JW«Gi 
CHAHME W <n T™' UH P D> ■"- 

ElirrVH*1*I tfH tOHd trSf ni-\\W C Uvn; T-lilB TUl-itn i«k*i 

ttM rmit*'nr vU 'iue«tWd" «h*nn*ll t«i* TV, VCR v 
prttftcOK cwt'i fH*r¥« and uwli tuxni ta jin-miM uhf 

EtlanMll lMl inr Hi tin 1un* In 

A MUST FOfl VJOfO-MJfNO f JtO* CABLE TVJ 
Thi i,i^.-n tfl«wl )wi t* f<V*n» Solh p*> upiy TV Etwratar r«qt,-:r«dl ir-d itindald 
pine mi mv ven - wh.* y«i «-i 50Q OjC 

op»r ■&■ to riny nu M tH TV inlft UHF. Ptw ro*n«J| 



jrpwiH.wNM'Mtt.TTaJ 



w*rfWfta * rjMiK-inl * 



HOW AVAILABLE 
HEW TUNEABLE DELUXE MODEL OVIMW0 



J 34<95« 



CMOh StQO DtE4t| Tun* 
moan CxctlJmL tot rtplato- 
m*m liu er »xp*rlfftsMJi 
W* t*i ik|.r>g UHF r-K.L.n 
lor h*m or TV. 

BfWrLf TihTIT LAjr 

■3.95 m. 

io r -Ton *2M m 



^fitf 



TTF1 


snenrrKM 


' * 


II L^ 


LU4DK 


I « II Audio hw Amp 


l\lU 


: :j 


LWJ46WJ 


Low Ytli.rjfr* Av*o Ainp 


i n 


Lit 


LM-4WN 


m*M Lttkad LKti 


iM 


M 


L" r:: 1 . 


VhtHoArrp 


■n 


H 


UG-1M0 


V,;^_ ri.: c -:c. 


J B 


i es 


MC-lM 


VUMir*n*< 


::* 


' si 


LI. :"." 


V'S»H Ar.c 


iJ* 


' ii 


UC-1XI 


YIOKtirAnnpAQC 


m 


£» 


MC-13M 


Atldl* I! r*JTrp 


ITS 


■ f 


HOHLT4P 


RF UDdubtnr 


3.11 


ij* 


UC-14I 


Dvd Csime Ot Airs 


M 


s* 


MC-144M 




t.TB 


S.H 


LM1WH 


LACAI 1flll*Sl WIUTHI 


:^!j 


i.» 


lm.wm 


9 VOlE IVMllhn Vo-L R>o 


■ ") 


J0 


LH-J.IQi 


1 Volt PHU1M VOIL PUq 


■ El 


« 


LALJIIJ 


■ i V«i[ Fetfirn V«L *« 


■ ■t 


.-J 


Lhl^HI 


1* Vtff. haifH» Voft Rktf 


1.11 


H 


LUTIII 


i» Vflit Forufm Veil Hng 


- 1| 


» 


LU- :tn 


;* '.■;,! pf,n.K« Vf ! "t; 


i.il 


» 







SONY 

SURPLUS UHF-VKF 
VAIMCTQH IUHEFS 
i Tandfi rKdlr* *' < chtn- 
nflij 3 63, plus fftUcmnd eablt 

CtkinHkt ■nd pro pr»rlrKl 'a' 
hOtrtf-brrtw TV CrTGU'tl. tic. 

OglpulFroq *5 MHjT- Hwlmj 
dALi incltirdtd. Nvnt Snndi. 



, ORDER NOW 

TQLL FREE 

J 800-854-4655 
OS 7146355090 



R.F. ELECTRONICS 

-i VQB&C N STATE COLLEGE BLVD., DEPT R ■* 

ANAHEIM. CALIFOHNtA 92S06 



1 PERSONAL CHECKS HELD FOR CLEARANCE - NO MINIMUM ORDER 

ALL PREPAID ORDERS 2 LBS OR LESS MUST INCLUDE 13 U SHIPPING ft HANOI IMG - SHIPPED SAME DAY RECEIVED 



CIRCLE 27 ON FREE INFORMATION CARD 



10 AUS W n\0^ 







-M> 



jlS^ 



: ? ^^ 



S«i 



o*"** 



s«** 



A*» 







CIRCLE 38 ON FREE INFORMATION CARD 



MOVING? 

Don't miss a 
single copy of 
Radio- Elec- 
tronics. Give 
us: 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 

Your new ad- 
dress and zip 
code 



ATTACH 
LABEL 
HERE 



(please print) 



add rest 



city 



stale 



zip code 



Mall to: Radio- Electronics 

SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER, COLO. 80322 



FINEST QUALITY 

Government Approved QO-S-571e 



saaaai 




SN 60/40 Rosin Core (RA) 




One lb. Reels 



swg. 
swg. 
swg. 
swg. 
swg. 
Reels 
swg. (.028) 
swg. (.022) 



(.064) 
(.048) 
(.040) 
(.036) 
.032) 



$7.95 
$8.45 
$8,95 
$9.45 
$9.95 

$5.95 
$7.95 



SN 62 (2% Silver) Eutectic-Rosin Core 

21 swg. (.031) $19.95 

pin* CDEC Desolderjng Wick 

1 lllw 1 I ILL with eacri pouna ot solder 

FREE Freight On All Orders Over S25 

U nder S25 add $2.50 per order. M in limit m order S 1 

■ Check ■ Money Order ■ Master Charge ■ Visa 

/p N.Y. Slate residents add appropriate sates lax. 
To place your order call: 
TOLL FREE 800-645-4808 
if! NYS (516) 334-2660 No CODs ampleo 
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FREE 
GIANT ' 
CATALOG. 



"1 



V 



Send tar our FREE 1SB4 catalog 
ot electronic components, kits, 
IC's, computer software, 
computer peripherals and 
unique Items. 



PARTS SUPER SPECIALS! 




WWO EFFtCTl ttXJUTIM 01 
txeihrtq K>^d tflKU in h*t ma ropuui TUH77 
(tU li fcWiM j-'aiif I::-tvv vr- :. 
tvrj flittjn litf* T <x HWhfe Lh>W tf 
nv mfn possrwv-iisfl oi ih* Mutt tier ui 
iitynSVbirart 5«icJtWfl 1JS* 



ll'tHirr at I* it 




VA LLlAkUt »tV9J>Am rACTLAtU ^ 

£ f^l *' ht-i** (rfriw^Jaui i)iti rti Sir er liiuy* Hifli-veiliii.hr »t T^ Tr^ 
(M-V * hkf|ui>l|i> h> iitMl'l li* '•r^rri>Ul'^ l T«>iliWilll - T 
rTMHi iMJttiinUlf ifkJui ur-.iiUnjL.Iiip .rHijQFJ. ftpuri ■*■* V 
lufL. hirdi-ji'r <:iiii.il< '-iinn .' "Til JC 

■.-■■ - I < \< '*■ '■■!!* :<■■'-■>»■•■:■:';•■.<■ Hr .,1*1- -■ \\\ 
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TEST EQUIPMENT 
DISCOUNT PRICES 



V-209 

DC-20MH2* Dual Trace 
Battery Ope rated 




V-509 

DC-50MHZ • Dual Trace 
Delayed Sweep 




OSCILLOSCOPES 



COMPLETE LINE OF 
INSTRUMENTATION 

AT THE MOST 
COMPETITIVE PRICES 



CALL TOLL FREE FOR 
SAME DAY SHIPMENT 
SAME DAY SAVINGS 



V-650F 

60MHz • Dual Trace 
Delayed Sweep 




Rao. $1 196 

$995 



V-1050F 

100MHz • Quad Trace 
Delayed Sweep 




Res. 11980 

$1280 



V-222 

DC-20MHZ • Dual Trace 



V-422 

DC-40MHz * Dual Trace 




Reg. $695 

$545 




Reg. $895 

$695 



DIGITAL MULTIMETERS 

3V. DlflJI ■ H Function * 
+,»"-+2>"C fcecumey . 
AC • OC* R*ll*1 * 500 
Hour* ■ Dull Hold ■ wiB*\- 
Itry. ThI LMdi 4 Fun « 
AlilC rjng« 

VR-3510 

n*Q. nor 

S137 

VR-3525 

Rag. It 17 

1107 

VR-3550 

me. tiiT 

197 




V-6015 

1 MHz/2 Channels • 1000 
Words Per Channel 



V-6041 

40MHZ/2 Channels • 4000 
Words Per Channel 




Reg. $1995 
$1695 



TOTAL ELECTRONICS CENTER ■ OVER 70,000 ITEMS IN STOCK 

WM. B. ALLEN SUPPLY CO. INC. 

ALLEN SQUARE 

300 BLOCK NORTH RAMPART STREET, NEW ORLEANS, LOUISIANA 70112 



CALL FOR 
SPECIAL 
PRICING 



CALL TOLL FREE 




800 535-9593 

LOUISIANA TOLL FREE 800 462-9529 
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ADVERTISING INDEX 



RADIO-ELECTRONICS does not assume any responsibility for errors that may appear in the index below. 



Free Information Number 



46 Acorn Ill 

3 Active Electronics 124 

8(1 Advanced Computer Products 115 

— Advance Electronics 24-27.71 

12 AH Electronics 125 

67 AMG Sales 112 

87 AP Products Covert 

7S Augat 1 25 

72 BBC Cover3 

100 Beck man Instruments Covcr2 

16 U&K 3? 

— CSsD 97 

IB CE1 20 

34 Chancv 143 

— C1E 52-55 

23 Command Productions 116 

35. H6 Communications Electronics 2.87 

68 CPl 142 

5 CRT 1 1 1 

89 Dandy Manufacturing Co Ill 

10 Dalbani ..117 

65 Digikey 122.123 

1 1 Digilron 124 

53 Direct Video 110 

W Dokay 134.135 

54 PTI 12 

81 Electra 11 

6 Electronic Specialists 120 

9 Electronic Warehouse 109 

94 Enterprise Development 107 

39 Etronix 120 



76 

74,30 
96 
26 



75 

15.97 

85 

28 

41 

38 

42 

49 

88 

4 

63 

83 

48 

93 
66 
95 
90 
84 



Fordham Radio 15 

Formula 119 

Gladstone . 43 

Global Specialties I- 1 

GM High Teen 141 

Grantham College of Engineering. .21 

no 



Halh. . 



II 



31 
52 
47 



Hallronix 140 

Heath 9.69 

Hickok 95 

IC5 107 

Instrument Mart 108 

Jameco 130.131 

Jan Crystal . 142 

Javanco 1 24 

JDR 126-129 

Jim Pack 92.93 

J&W 112 

Kashivtagi Ill 

KCS 132 

kikusui. 23 

McGraw Hill Books , . . . 34-37 

Mcintosh Labs 97 

MFJ 97 

Mouscr 109 

Network Sales 136 

ISemal Electronics Inc Ill 

Ncwtone Electronics 99 

NR1 16-19,46 

NTS 102-105 

Pacific One Ill 

Pais 44 

Philips EGG 13 



29 Phillips Tech Electronics 132 

50 Phoenix Systems Inc Ill 

21 Professional Video 132 

51 Protccto 60 

43 PTS 101 

71 Pulsar Technology Systems 44 

92.61 Radio Shack 80,133 

79 Ramsey 137 

— Random Access Ill 

— RCA Dist. and Special Projects . . 2S.29 

— RF, Book Store 132 

27 RF Electronics 142 

55 RSP Electronics Corp. 121 

44 Sams [look Store 77-79 

— Scientific Systems. 140 

60 SEI 136 

25 Simpson , 42 

82 Sintec 30 

14 Solder Absorbing Technology Ill 

33 Solid State Sales 140 

58 Solder Craft 143 

69 Sony Video 22 

36 Spartan Electronics 144 

— Starshine I 

— Tektronix 5 

— U.S. List Protection 8S 

7 Vaco 38 

91 VIZ 31 

56 VVM B. Allen 143 

13 Westech 118 

57 WS Jenks and Son 12 

— Zenith.. 41 



V> 
O 

Z 

o 
rr 

H 
O 

LU 
_l 
LU 

6 

< 

rr 



144 



W 




$139.95 



SPARTAN 



Philips Remote 
" Cable Converter 



Mcra campijlrr i«n"w>Wf • Own* cMnoM 
C I bet. i pvurr A p/MM Dr.lt ■ flj clunirt 
it '.u sij # PreguYrirni&it I -r.r an & off ■ 21 
''flu' LED d g-ui ctic«. • f.t,cit! efunnii irtin 
or, & ruciH iMuf tun * Wwrm M.i3 hild 

"♦hi rrt tFinwMUr ifjten » Aulanut £ hi* 
1U-W ■ MitHJb'4 10 *"■( find, hHtv.wn ■ Qfw 



COMPUTER CARE KIT 

The Preventative maintenance kitJorlh 
office and home computer 

Zva Oirg< Anb-Stibc SCwn 
IrtaKByKultf etmfim r Jiito Mft nc 




SGL WABER 

Protect your 
computer and 
electronic equipment 
from voltage spikes 



$35.95 

DG115P 

DG115S 

(6 Outlet) 

W5.95 



■ — 




S26.95 



WINEGARD FM CAR 
ANTENNA BOOSTER 

AmpM*a FM rjrj 5 itgnjli v. ntragt dI 1MB I* 
limol Lmn/D'TK UT flfl« nKSpbafi iPd tHer^i 

ungi lo ttow grubf !FMKt«r) at miio-u 
Swwi m *m*ilEf kpnt ituiriM \& **n tt-jt 

at dun W utM wflti itoOnft p'ust pwM 
hviufti m rtwutti firm; tjf n ndjn ifimiit 



BECKMAN 
CIRCUITMATE 20 

8 I unci ions and 30 ranges - 
Diode'tranststor tesl function - 
aulo-polaniy, auto-zero, and 
auto-decimal - 10 Amps AC and 
DC Current Capability - Transistor 
Gain Test (hFE) - Conductance 




S64.95 



Electron R'M Inc, 



6094 Jericho Tpke. 
Commack, NY. 11725 



Mirl Older £25 00 

Volume inuwaiionai snipping Ada I COD 2 00 Extra 
nkfmmtv Prices subject ID change ftccJ i snipping 



REFURBISHED 
MONITORS 

9", 12", Commercial *n n nc 
Grade as low as $39 . 95 



a 



Jerrold 36 Channel 
Remote CATV 
Converter 

w/on/off Fine Tuning $94.95 
58 Channel Wireless S1 09.95 




40 Channel VHF to UHF 
|<^..T^BIpck Converter 

28.95 Ea. 

24.95 4 & up 

Deluxe Version - Features fine tuning knob, 
matching X former & 2 cables $36.95 




AUTO ALARM SYSTEMS 

Keyless Automatic 
Passive 

-arms when ignition is 

turned off 

-automatic turn-off and 
reset timer 





2000 Auto Watchman 

-prevents use of master 
keys or she removal of 
ignition lock to start 
vehicle 

-protects all foreign and 
American cars 



to 7JQ0 

ID0M 760010 35000 

iti discount 251 00 to 50000 

col) Msfjoto rsrjoo 

■■ ■;. !, 'I,. , 
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$34.95 



(516) 499-9500 



EProms 

2708 

1024x8 $1.95 

While Quantities Last 



BEFORE YOU PAY SS FOR A 

TELEPHONE SERVICE CALL, TEST IT 

YOURSELF!!! 



Tetephone Line Analyze 
Model 10X2 
- Tttii wwhsr* lire iunctorn vm ifert 



- ChqCki COnd.1iV>gr Hlflptans !«• torn 




PROFESSIONAL 
TELEPHONE PRODUCT TESTER 



Features: MODEL 1045 



va urtsttu i*«onanM j 



- CMAt t**i*Wt lint t&ai arftd ruwidrUI 

cods bf certKuny infrri ud. 



- PnjnsJM O* tf< norm*' **•« T*ig *ll 



- A- 1« ihuf *xw pnd D TMF , rxii Tons 
WuHpm Fmtajjuncjl T»rt VI *Cnr* 




»M 0«t I00OOO 

U00 (516) 
f »» 499-9500 



- Ctfi fie ul*d Cy ITib unuw MMhoJ lh« P'I'IC AC 
a<d Ql a U«BKMH«4r>— Ar. m*t 19-baw OOOU.3J 

- Can bt uiad Bj in* umotw io 



TuWF 
9-6 



Mon Th 
9-8 




look closer 

at a DSM! 



Here's a flat-panel scope, a transient 
recorder, and a 32-range DMM in a 
compact 4 lb. box. 

Now you can use one instrument to 
capture 2 ^s transients, evaluate their 
waveform characteristics on a flat-panel 
LCD, and simultaneously measure their 
true RMS values. 

It's all made possible with the first in a new 
class of instruments from BBC, the Digital 
Scope Multimeter, Model M 2050 DSM. By 
applying precision European engineering 
to the measurement needs of design and 
service engineers, BBC is revolutionizing 
test and measurement. 

Large Fiat-Paneled Scope Display 

The LCD provides excellent resolution, 
128 dots by 64 dots, for waveform displays. 
It measures 4-5/8 in. (118 mm) x 1-5/8 in. 
(42 mm). Simultaneous display 
capabilities let you use the scope portion 
of the LCD to evaluate signal 
characteristics while the DMM portion 
displays the true RMS signal value. 
Your measurement evaluations will 
be more accurate and consistent. 



Transient Recording 

Two independent memories of 512 words 
(horizontal dots) with 8-bit vertical 
resolution let users capture information 
about events ranging from 2 ^s to 1-hr in 
duration. Five selectable trigger points (0, 
25%, 30%, 75%, and 100%) give users 
options as to how much data is stored 
before and after the triggering event. 

True RMS Multimeter Measurements 

You get 15 voltage ranges (to 650V), 15 
current ranges (to 10A), and two 
resistance ranges (200Q and 20 k Q). True 
RMS and Averaging RMS modes are 
switch selectable. All ranges are overload- 
gf protected (Spi kes to 6,000 V or 60A) . 



Affordable and Available 



A 




Performance Packed and 

Portable 

An impact resistant case protects 
the M 2050 DSM. When open, the 
display angle is easily adjustable. 
When closed, the display and 

#the controls are protected, the 
meter shuts itself off, and the 
tilt bail becomes a carrying 
handle. 



The price of the M 2050 DSM is only 
$1,795.00 (for the optional analog output, 
add $200.00). Rechargeable batteries for 8 
hours of portable operation are available 
for $35.00 

BBC's M 2050 DSM and other innovative 
instruments are available via select 
distributors throughout the U.S. If your 
instrumentation supplier doesn't carry 
BBC yet, we'll gladly tell you who does. 
Call toll free: 

1-800-821-6327 

(In CO, 303-469-5231) 
BBC-Metrawatt/Goerz 
6901 W 117th Avenue 
Broomfield, CO 80020, Telex 45-4540 

Engineering Excellence in Test and Measurement 



BBC 



GOERZ 
METRAWATT 
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Imagine that there was a single source 
for all your Interconnection needs. 

There is. A P PRODUCTS has the most com- 
plete line of Interconnection 
products and accessories. DIP, 
Socket and Card -Edge con- 
nectors, all styles and sizes 
of Headers, and D-Submin 
in both IDC and solder ver- 
sions. A P PRODUCTS offers 
flat cable in both gray and 
rainbow, in a wide variety of 
widths. And, our new low 
cost IDC assembly tool can 
help put everything together 
without putting a crimp in your budget. 

Imagine that you coutd find high quality 
I DC products at affordable prices. 

You can. A P PRODUCTS understands 
your prototyping needs. Our 1 DC products 
are manufactured to give you the accu- 
rate, dependable connections you must 




have. They are designed to save you time. 
And, they are priced to save you money. 

Imagine that there's an easy way to 
find the AP PRODUCTS you need. 

There is. The A P PRODUCTS Inter- 
connection rack at your 
electronics dealer has the 
complete line of connect- 
ors, cable, tooling, and 
accessories. Over one hun- 
dred and sixty products in 
all. You'll be able to find 
what you need fast. So you 
can get back to your pro- 
ject in a hurry. 



Imagine that you need 
more information. 

No problem. Just call toll free 
800-321 -9668 for the name of the distri- 
butor nearest you. (In Ohio, call collect 
(216)354-2101) 



IMAGINE 





THAT 




A P PRODUCTS INCORPORATED 

9450 Pineneedle Dr. • Box 540 

Mentor, Ohio 44061 -0540 

[216] 354-2101 

TWX: 810-425-225D 

In Europe . contact A P PRODUCTS 

GmbH • Baeumlesweg 21 

D-7D31 Wal 1 • Wtet Germany 



